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-Insurance check. 


(This new Picker device lets you double-check radiopharmaceutical activity before use.) 


The new Picker Isotope Calibrator accurately 
measures gamma activity of isotope doses in 
syringes, bottles, vials, needles, or applicators. 
In seconds. 

This is the isotope calibrator that measures the 
activity of very low to high energy isotopes. Even 
1-125 and Tc-99m. Any gamma emitter from 0.025 
to 3.0 MeV. ! 

Operation is simple: insert sample in well, set 
one dial, read activity in microcuries or milli- 








curies. No calculation. | 

And at the low price of $1700 (in the continen- 
tal U.S.), this is a pretty reasonable insurance 
policy. 

So send us your order now. Your local Picker 
man will tell you when you'll have it in your labor- 
atory. 

Or write Picker Nuclear, 1275 Mamaroneck 
Avenue, White Plains, N.Y. 10605, and request 
brochure 219P. 


DE Uu 
mo j : d " 
A p ^ 
E. 
iA " d T > 
AES 
oh 2 
I" - 
2 
« €— 
r E * 
Bc 
MT £c 


[FOUNDED IN 1906 AS THE AMERICAN QUARTERLY OF ROENTGENOLOGY] 


The 


AMERICAN JOURNAL 
OF ROENTGENOLOGY 


RADIUM THERAPY AND 


NUCLEAR MEDICINE 
dC p24 425 


5 j rS ' 


E E! 
© BE Laure 


Editor: TRAIAN LEÜCUTIA, M.D. 


Assistant to the Editor: KENNETH L. KKABBENHOFT, M.D. 


VOLUME 107 


SEPTEMBER-DECEMBER, 1969 


CHARLES C THOMAS : SPRINGFIELD, LLINOL 
1969 


COPYRIGHT, 1969 
By AMERICAN ROENTGEN RAY SOCIETY, Inc. 


Vor. 107, No. 4 


CONTENTS OF VOLUME 107 


SEPTEMBER, 1969, NUMBER I 


Hyperplastic Cholecystoses; A New Contribution to the Unitarian Theory. José R. Aguirre, M.D., 
Roberto O. Boher, M.D., and Samira Guraieb, M.D.... oes. 
Intravenous Cholangiotomography with Bijivistan; Report on a New Contrast Medium for the Visuali- 
zation of the Extrabiliary System. 4. F. Govoni, M.D., and A. Toti, M.D.................... 
Gallbladder Visualization Following the Injection of Diatrizoate. Hervey D. Segall, M.D............ 
Potentiated Intravenous Cholangiotomography. 4. F. Govoni, M.D., A. Biolcati-Rinaldi, M.D., and 
CIO D VATSA EO E E bah ease 0am Ree EE ee EES Pw Baek Grenier dss Ww ed 
Filling Defects on Scintillation Scans of the Liver Associated with Dilatation of the Bile Ducts. 
Stephen L. Gammill, M.D., William S. Maxfield, M.D., Robert G. Font, M.D., and Robert D. 
SN AERE I qa sore enette ue ado sud ee Macnee Me FA Reap a a bot ie Ad ee dive beste in 
Preoperative Diagnosis of Common Bile Duct Entering a Duodenal Diverticulum; A Case Report. 
S. Boyd Eaton, M.D., Raymond A. Berke, M.D., and Allan F. White, M.D...... o e sss. 
Plain Film Roentgen Diagnosis of Amebic Hepatic Abscess. Alan G. Schmidt, M.D................ 
Functional Hepatoma Demonstrated with Rose Bengal Scanning. Jon D. Shoop, M.D.............. 
Pseudoabnormal Liver Scans Secondary to Residual Barium in the Bowel. E. Quitman Seymour, M.D., 
9.4. Purkelie, Tr. MDa and Tean Edwards; I EL S e oid nice whe ween ck uua PER RE Es Quas 
Angiographic Findings in Pancreatitis. Stewart R. Reuter, M.D., Helen C. Redman, M.D., and Ramon 
CAM T. NP Ao T P—-—-—-——————cE—n- 
Pancreatic Pseudocysts Simulating Intrarenal Masses. James L. Gorder, M.D., and Frederick L. 
reb E E LOO ETPETETITQETEE TT TOT T TT TTC TOTO TT CT sad eked ITO TT TET E EN 
Infrapancreatic Right Kidney. M. Wendell Dietz, M.D................. ecce 
The Importance of Roentgenologic Diagnosis of Aberrant Pancreatic Tissue in the Gastrointestinal 
Tract. Eberhard F. Besemann, M.D., Stewart H. Auerbach, M.D., and Walter W. Wolfe, M.D....... 
The Erection and Detumescence of Esophageal Varices. Les/ie Preger, M.B., Frank E. Maddison, M.D., 
Gilbert Won, M.D., and Lloyd Brandborg, M.D............ cesses ee 
Pseudotumoral Post-herniorrhaphy Deformity. M. Wendell Dietz, M.D......... lle ee 
Carcinoma df the Esophagus Simulating Varices; A Case Report. Thomas L. Lawson, M.D., Wylie F. 
Doi. ICD, aud Douras T. SAE, ME s er eR Ue bed Lak ICA IE YR Go RI ard EX AEN a wk 
Some Interesting and Unusual Manifestations of Crohn's Disease (Regional Enteritis”) of the Stom- 
ach, Duodenum and Small Intestine. Sidney W. Nelson, M.D............ lees 
Diverticulum of the Greater Curvature of the Stomach: A Roentgenologic Curiosity. Gerald D. Dodd, 
MAIL, iud Doustas Shei, MAD ue hen Sed dicare rb OEE EASTA E CHIP D PO dU E Rad s EDA 
Primary Tumors of the Duodenal Bulb. George Stassa, M.D., and William C. Klingensmith III, M.D... 
Roentgenologic Findings in Primary Malignant Tumors of the Duodenum; Report of 27 Cases. George 
Heino ML DAT. FOS Des ME E e ua duda obe ent din d oh RE Rae X Re RRR EN MR a OR ORE DR On 
“Tubeless” Hypotonic Duodenography: Technique, Value and Limitations. William Martel, M.D., 
Past A; Geno, M. ad Lily JE LA, MEL, a s ine hath Abu dire IRE UAR A E EORR a 
Primary Lymphomas of the Small Intestine Including the Duodenum; A Roentgen Analysis of Twenty- 
nine Cases. Tirayr P. Balikian, M.D., Nabil T. Nassar, M.D., Munir H. Shamma'a, M.D., and 


DIR E SEDE, BUE. . eausa usaxstduiad Sechs ces ES EE E Pug rA ERR PAA I Hc d Sors 
Leiomyosarcoma of the Small Intestine. Wylie 7. Dodds, M.D., Henry I. Goldberg, M.D., and Alexander 
a. Meu e EE Lu sh eek po MEN Ren Sk Bo a eR DEL REED n or Vea non d ORE E yo DUE RO ars 
Wire Guide and Technique for Cantor Tube Insertion; Rapid Small Bowel Intubation. E. Nicholas 
Sartai MD. and Hartey I. Mevort, MD s sicut ds Fo aoi oe aede 9 CROR a eee mee 
Retroperitoneal Encapsulation of Small Bowel; A Case Report. Ross 4. Shaw, M.D., Saul A. Rosen- 
Pinte. ALD. aud H ilium A. Eyt MGE, Liu y OR oh i Bee OD Er Ra p a 1 RT E Lan 
Roentgenologic Pathologic Correlation in Malabsorption Syndromes. Robert G. Isbell, M.D., Harley C. 
Carus. MD. ond Hay. IN. Ha mon IT, BEN au Spare pear dA area wees QU ete bead 
Intramural Hematoma of the Sigmoid. Leonid Calenofl, M.D., and Franklin Lounsbury, M.D.......... 


Cloacogenic Carcinoma. Morton G. Glickman, M.D., and aditoramder R. Margulis, M.D.. 

The Angiography of Hemorrhage. Richard D. Kiliredee. M.D., William M. Colaiadk. M.D., Vircinia 
Kannk EIL, aud Nathaniel Finby, M DG c uere ek POSSE GALS BERGE SEAS DEKE HES 

Angiveraphic Chaiges During Digestion. Allan Lunderquist, M.D., Anders Lunderquist, M.D., and 
Nih Nome sss, MGE Li ue nd oe a s aoo Pra CUES S9 xe Roo Do TREE DE GEES we ORS e dd 

Some Observations on the Practical Uses of A-Mode Ultrasound. Barry B. Goldberg, M.D., and F. 
NU eT PA MD ades eardambtaeseuquePbee SAGO VERA EE DE E OHS a d EET 


lv Contents of Volume 107 DECEMBER, 1969 


CCE Ge ain heck ap tenth ar Bee earnest see ge ces Sct tad EX a E OE EE E Auta ete e 206 
Editorials 

On the Adverse Reactions to Cantrast Media, and Their Incidence. William H. Shehadi, M.D... 207 

E. Walter Hall, M.D., 1893-1969. Traian Leucutia, M.D..... eese eee 209 
News Items nce E EE satu ENEE Di oM DM NRI AM bt ar tas a a 212 
Book Reviews................ pU adsit reped amc ies ifr e 215 
Books CEI ata aie ee eed eed E ut ep RUPES LAETI E tmp e eed EL 216 
Society IPOreee dii O8 «2o toad eidar na E E VENDER EUR DES M PIE RT ONES 218 
Abstracts of Radiological D DM MP a aiatan seamen MENU MEER 224 


OCTOBER, 1969, NUMBER 2 


The Value of Radiologic-Pathologic Correlation in the education of the Radiologist; Hickey Lecture, 
1900: Jura Cad NUS M Don x inert Aa DESEE ODIT eEN tes dates PEE dau dS. Boe Let 235 
Desquamative Interstitial Pneumonia and Idiopathic Diffuse Pulmonary Fibrosis; with Their Ad- 
vanced Final Stages as "Muscular Cirrhosis of the Lung" (Diffuse Bronchiolectasis with Muscular 


Hyperplasia); Fibrosing Alveolitis. Hans Kuisk, M.D., and Jose S. Sanchez, M.D... 0.0... aa... 258 
Pulmonary Histiocytosis X; a Review of 18 Patients with Reports of 6 Cases. William N. Weber, 

M.D., Frederick R. Margolin, M.D., and Surl L. Nielsen, M.D.......... cc cen eee 280 
Hypersensitivity and the Lung. Seymour Fiske Ochsner, M.D., Hurst B. Hatch, M.D., and George L. 

Leonards VD esae tenia saws siete E oe hota ce dh nace anes LE ce ae 290 
Colon Bacillus Pneumonia: A Complication of Lesser Sac Abscess. David Faegenburg, M.D., Raymond 

L. Saperstein, M.D., Harold Chiat, M.D., and Abdallah Mishrick, M.D........ eee ee ee 300 
Roentgenologic Aspects tof Primary Pseudomonas Aeruginosa Pneumonia in ‘Mechanically Ventilated 

Patients. Norman Joffe, M. as see bat aha chord eee id Gad ade cide hae boa esas 305 
Lung Scanning in the Assessment of Respiratory Disease in Children. Ben C. Pendarvis, M.D., and 

Tonara LeS wnthik;, MID, cit sca sesh ten reru Ri eeepc ates tele ry ly Bice p dep gras wink Wastin’ 313 
The Normal Chest Roentgenogram in the Presence of Large Atrial Septal Defects. Harold A. Baltaxe, 

M.D., and Kurt Amplatz, MD. scu eer ausa a adu wv e E np ia i op ec EM Lent 322 
Bronchial and Intercostal Arteriography in Non-neoplastic Pulmonary Disease. Luceil B. North, M.D., 

S. F. Boushy, M.D., and Vernon N. Houk, M.D..... eese Preise 328 


Uneven Distribution of Pulmonary Blood Flow Between Left and Right Lungs in Isolated Valvelar 
Pulmonary Stenosis. James T. T. Chen, M.D., Arvin E. Robinson, M.D., Jack K. Goodrich, M.D., 


and Richard G. Lester, M. Dos s ev ee C TRUM E a RE ta cig: Gas ee oo 343 
Vascular Abnormalities of the Left Lower Lobe of the Lung in Congenital Heart Disease. 4. Caste- 
llanos, M.D., and F. A. Hernandez, MD o casas tenia os etre p bene EL beeen 351 


Importance of Collateral Vessel Supply to Internal Mammary Arteries in the Treatment of Ischemic 
Heart Disease. Elliott O. Lipchik, M.D., Garry D. Roghair, M.D., Arthur F. Moss, M.D., and 


Robert F. Rivers, jr. WO D SNO TP T EMI 361 
The “Sigmoid Septum"; Variation in the Contour of the Left Ventricular Outlet. Daniel Goor, M. D., 

C. Walton Lillehei, M. D., and Jesse E. Edwards, M. Do... cananan anaana aaa aaa ccc ccc cece 366 
Selective Coronary Arte aeranhy by the Percutaneous Femoral Artery Approach. Martial G. Bourassa, 

M.D., Jacques Lespérance, M.D., and Lucien Campeau, M.D... ccc ssh 377 
The Roentgenologic Findings in Hypoplastic Right Heart Complex. George H. Khoury, M.D., and 

CAS] OSI) Chani VD sesh to eg iet ihi eu D qttod and kpc ere Sa ea mei eats rte Ee. 384 
Roentgenographic Diagnosis of Complications in Heart Valve Replacements. Richard D. Kittredge, 

M.D and Colin W: McCord, MDiv soci. ee ean 8 40 Vd dikes Suni bak UTD ii Niger 392 
Anerem of the Ascending Aorta Simulating Right Atrial Dilatation. Steven H. Cornell, M.D......... 400 


Tc” Pertechnetate Angiocardiography in the Diagnosis of Superior Mediastinal Masses and Peri- 
cardial Effusions. Frederick F. Bonte, M.D., Edward E. Christensen, M.D., and Thomas S. Curry 


99/2 209.7 p Farc 404 
Abnormal Vascular Communications. Richard L. Clark, M.D., Maj. David B. Goldenberg, and Fames 

VDRO NA Up Fie ta Diese are hea apes pad wire oa nts eee Bias T E E EAN E E N 413 
The Angiographic Features of Organizing Splenic Hematoma (?Hamartoma). 7. C. Graham, Js 

WA dur and M VAIN ae eet diem p b rA Eu EN EL s age E 430 
Angiographic Evaluation in External Arteriovenous Shunt Management. Robert H. Smalley, M. D., 

Eugene L. Klingler, Fra M.D., and William R. Blakeley, M.D.... oo ooo eee eee ee 434 
ir AR sori eed FoR TCI OT TL SERMONES EHE 439 
Editorials 


Radiographic Detection of Preclinica] and Asymptomatic Cancer of the Lung. Rodert N. Cooley, 
NED) Ec 440 


* *. 
2 (XT. FN om 
Vot. 107, No. 4 Contents of Volume 107 M 
George T. Pack, M.D., 1898-1969. Irting M. Ariel, MD... leo o ee 443 
Ai rn dT" TT" I" 447 
nw cl LH 448 
Books clc PE 449 
Society Proceedings....... "cM TERME 450 
Abstracts of Radiological Literature... ag ses Ls. 456 
NOVEMBER, 1969, NUMBER 3 
Arteriography of the Spinal Cord. René Djindiian... oo ee bh Abl 


Lipomatous Invasion of the Spinal Cord Associated with Spinal Dysraphism: Myelographie Evaluation. 
Lawrence H. A. Gold, M.D., Stephen A. Kieffer, M.D., and Harold O. Peterson, M.D..........-. 42 
. A . , 3 t . " ? ara a pm Z * i, 

A Practical Approach to Cervical Air Myelography. Lawrence E. Southworth, M.D., John P. Jimenez, 


MAD, and Joen A- NG OF CE M. Da es kcu rRNA oue toy bk hs qe hn E 486 
Myelography in Acute Cervical Injuries; Technical Note. Yulius M. Goodman, M.D................ 491 
The Significance of "Occult" Fractures of the Cervical Spine. Frederick S. PUNE UM DE. Leexevem 493 
The Absent Cervical Pedicle Syndrome: A Case in Childhood. Afan E. Oestretch, M.D., and Lionel IF. 

Young, M.D........... rere." LOS 


The Notched Inferior Lamina; An Anatomic Variant. Ronald D. Harris, M.D., and Harvey L. Hecht, 


DELI M Fr ETE. Ha 
The So-Called Condyloid Foramen in the Half Axial View. 7. C. Gathier, M.D. and G.W. Bruyn, M.D.. sig 
The Pterygopalatine Fossa and Canal. Guy D. Potter, M.D....... ————— —M— EE 
Angiographic Study on the Vertebral Artery in Cases of Deformities of the Occipitocervical Joint. 

F. P. Bernini, M.D., R. Elefante, M.D., F. Smaitino, M.D., and © Tedescht, M.D... uuu £26 
Ulcerated Atheroma of the Carotid Artery: Arteriographic Appearance. Frank E. Maddison, M.D., 

and i esey D VA GORE, IU DD es os Soh 8 Sy Qin sh ice RS DE 8 Why be CBAs US iniu be RAE $30 
The Association of Cerebellar Tonsillar Herniation with Basilar Impression Incident to Paget's Disease. 

Bernard S. Epstein, M.D., and Joseph A. Epstein, M.D....... Pig e shite athena Has 
Angiographic l'eatures of Fourth Ventricle Tumors with Special Reference to the Posterior Inferior 

Cerebellar Artery. Yun Peng Huang, M.D., and Bernard 8. Wolf, M.D... 543 
The Superfieial Sylvian Vein in Normal and Pathologic Cerebral Angiography. F. Galii 

R. Bernardi, M.D., M. Pellone, M.D., and G. Traci, M.D $65 
Spontaneous Aseptic Thrombosis of the Superior Sagittal Sinus and Cerebral Veins. Trygve O. Gabriel. 

sen, M.D., and E. Ralph Heinz, M.D 579 
Interval Cavernous Sinography in the Evaluation of Intrasellar Masses. T. Bruce ` 

Nicholas E. Grivas, M.D £89 





M. Mishkin, M.D 616 
The Pneumoangiogram; An Anatomic Correlation in the Living Subject. Lawrence M. Rosen, M.D., 

Jack I. Eisenman, M.D., and Bernard Y. O' Loughlin, M.D 622 
Appraisal of Current Techniques for Cerebral Angiography. Vincent C Hinck, M.D., and Chartes T 

Dotter, M. 626 
Methylglucamine lothalamate 60 Per Cent for Cerebral Ventriculography. Yvoji Handa, M.D., and 

Hajime Handa, 631 
Clinical Experience with a New Type of Contrast Medium in Carotid Arteriography. Lars Björk, 

Uno Erikson and Björn Ingelman 637 
Neurenteric Cyst of the Mediastinum. Edwin S. Wilson, Yr., Major, MC | 641 
Astrocytoma-Containing Ovarian Teratoma in Childhood. Norbert Berger, M.D., and Rubem Poch- 

aczeusky, M.D | 647 
Bone Changes in Acoustic N ji 652 
fu Tou MEM 659 


Neuroradiology: Its Relationship to Other Professional Radiologic Services. Colin B. Holman, M.D... 660 
International Commission on Radiation Units and Measurements ICRU iret amas ad we anteater ak GOON 
a 1o rl X c.v 664 
BOOK TR OWICW MEME" E Cite Mittens, OOR 


VI Contents of Volume 107 DECEMBER 


MX IMP ccc dc c p: m ra RE ET ge EAEE a iy E E Var AE OTe | R a et oe Woes 
DC MEG E Aa ts A EA E SE E c: aa A a, ESE ets i e ae E E E e gh, a ei te ee ee Ae 
T uon EE MN UT arr ee et AES OS ae EN RA o te rta BaD aTa UP EA AR IUE, EE Ro uri RE E a A E ra E INO, eT Sy ELAT SEE ES VE a NEP Do d Can r qa e Se 


OIL IEEE EM E cccc.cX———————— ETE 


DECEMBER, 1969, NUMBER 4 


"In Union There Is Strength;" The President's Address. Tames Ce DOR MTS setate addens 
Sickle Cell Disease; The Bosnteedologic Manifestations of Urinary Taa Abnormalities in Adults. 
S. L. Margulies, M.D., and Sanford D. Minkin, MD... LL 
Angiographic Study of the Effect of Arfonad on Renal Vascularity in the Dog. Milton Elkin, M.D., 
EE E E M, Do E E E E E S yipet to 
Renal Pseudotumors: The Revener ated Nodule and Other Lumps, Bumps, and Dromedary Humps. 
Benjamin Felson, M.D., and Myron Moskowitz, M.D... 0000000000000 000 oc cece 
Spontaneous Closure of Taunt Renal Arteriovenous Fistulas. M. Hapan; MIA ue ess 
"Ring-Like" or “Rim-Like” Calcification in Renal Cell Carcinoma. Kaz Kikkawa, M.D., and Elliott C. 
p mo MTM EM E 
Mucosal Folds in the Upper Urinary Tract, T. Giffin Daughtridge, M Dorry ecis oe es 
The Normal Kidney's Reaction to Intravenous Pyelography. Richard Arkiess, M.D................ 
The Pyelogram Urea Washout Test in the Evaluation of Renovascular Hinerteus on. August R. Rem. 
Piers, Yr, M.D., Melyn H. Schreiber, M.D., Garland H. Smith, M.D., Carlos O. Canales, M.D., 
QNI TL V TE Md ENET EEE TE tes E TEETE T E EEEE e ius MER Piers tthe 
Ureteral Deviation Due to Iliopsoas Hypertrophy. Richard B. Levine, M.D., Deborah Forrester, M.D., 
Bn Mond Ca al DERI, NT else d oc cette im usd iz eh oy erg Ligeia os dide uh s I Su. cath nd nde yoy mg 


Spontaneous Pneumopyelogram in a Non.Diabetic Patient. Kolar N. Seshanaravana, M.D., and 
e Fami PE 3 hi 


Theodore d PROG M UD deos d e dtes bes GOR a Aaa beet e Bocce er ain todos ipo eee Ue au haces o e cat 
Opacification of the Gallbladder by Urographic Contrast Media; Reflection of an Alternate Excretory 
Pathway. Thomas E. Shea, M. D., and Richard C. Pfister, M.D E IV 


Double Contrast Gas Barium Cystogr raph y in the Adest of Diverticula of the Bladder. Erich K. 
E E A D TEL n Aho. ce A aatigte EE E E is ites oe, ies ats 
Retroperitoneal Fibrosis: Extraretroperitoneal Lesions; Report of Three Unusual Areas of Involve. 
ment. Samuel L. Hissong, M.D., and Atis K. Freimanis, M.D... o o Le ee 
The Roentgen Diagnosis of Retractile Mesenteritis. Arthur R. Clemett, M.D., and Diane G. Tracht, M.D. 
Sciatic Hernia: Report of Three Cases Including Two with Bilateral Ureter ál Involvement. humo A. 
Frankeny POM Dm EUER LaSi A dot i err e Ro tlle de rl dotada ede acy inde ios 
Transrectal Prostatography: Its Use in Prostatic Hypertrophy. Hajime ae M.D., and Susumu 
rg AP omo Cx 
Percutaneous Selective Arteriography in Abdominal Emergencies. William H. Green, M.D., Alexane dar 


/. s M x and George T. Ao M y ight Pe eek aie ES ssl get ee ae EA 


Pulmonary Leiomyoma. Major Robert 8. Sweet, MC USA. 0000 cee: 
Persistent Truncus Arteriosus: A Radiographic and Angiocardiographic Study. Franz Y. Hallermann, 
M.D., Owings W. Kincaid, M.D., Anastasios G. Tsakiris, M.D., Donald G. Ritter, M.D., and 
UO PAP T ode) nea ety Dh. "Tu 
Complete Translumbar Aortography; The Teflon Sleeve Technique. L. O. Stocks, M.D., M. Halpern, 
M.D., and A. F. Turner, M.D.......... IL L—-——— 
jucotsenouE aphic Skeletal Changes in the Glycogen Storage Diseases. Leslie Preger, M.B., George IF. 
"dn . B. a ao H, ag M. D. pa oe L. Steinbach, M. E ind Had Pitman, R. No 


=g 


ier Tars Björk, Ü Ht Er "es and ni Jörn F T AEE E E E E A EET T E E bed 2% 626s 
Injector for Moving Table-Top Angiography of Pelvis and Lower Extremities. Pani C. Hodges, M.D., 
PBL NT IN NE TIU UP) and! okt Sita donb Shel See ltt oe a tale ibe anit ocd eth e S Sores a es ot 


Arteriography of the Pelvis and Lower Extremities with Moving Table Technique. O. Frank Agee, 
MAINE uu Jade d danse deris sce bdute edad dicum ase ater dan ads Have whos 
A Device for Simplified Femoral Arteriography. Luis B. Morettin, M.D., and McClave Wilson M.D... 
Effect of Contrast Medium on Blood Flow and Blood Pressure in Lower Extremities. Wolfram Delius 
D MP UBOI U CREE 


Vor. 107, No. 4 Contents of Volume 107 vil 


uod X C XL EXKL ccc --——r-—— E Toa 0 0 04 15 * » $7 a £5 €* 


ac M x. c: c cc -  - x c c scc. cM ale git 


of 
Off PC" a 8 








COMPACTUS 


MOBILE STORAGE SYSTEM 


| provides more 
X-Ray film storage 
for you! 


We will show you how 
Compactus can increase 
the capacity of 

your storage space. 
Please send us 

a sketch of 

your floor plan. 








415 Green Bay Road * Wilmette, lit, 60097 
Phone (312) 256-4700 


GENERAL INFORMATION 


Manuscripts offered for publication and other correspondence relating to the editorial management and 
books for review should be sent to Dr. Traian Leucutia, Editor, 401 Professional Building, Detroit, Michigan 
48201. Contributions may be sent in foreign languages and will be translated if found acceptable. Original 
articles are published with the understanding that they are contributed exclusively to THE AMERICAN JOUR- 
NAL or RogNTGENOLOGY, Rapium THERAPY AND NUCLEAR MEDICINE. 

A certain number of illustrations will be supplied free of cost; but special arrangements must be made with 
the Editor and Publisher for excess illustrations and elaborate tables. 

Fifty reprints are furnished without charge to authors. Additional reprints may be purchased according to 
a scale of prices that accompanies galley proofs. As soon as each issue is printed, the type is destroyed except 
for reprint orders in hand. Reprint orders must be returned with eorrected galley proof to the Editorial Office 
if additional reprints are desired. 

Correspondence regarding subscriptions, advertisements, and other business relating to Tug AMERICAN 
Journat or RoeNTGENOLOGY, RabptUM THERAPY AND NucLeAR Mepicine should be addressed to Charles C 
Thomas, Publisher, 501-327 East Lawrence Avenue, Springfield, Illinois 62703. (All requests to be submitted 
in writing.) 


Manuscripts should be typewritten, with double spacing, and good margins (not on thin paper) and the 
original should be sent to the Editor. The author should keep a carbon copy, as the original is not returned. 
The name of the author should appear on each sheet of manuscript. Tabular materials should be typed on 
separate sheets; likewise bibliographical lists, footnotes, etc. 

Drawings and charts for reproduction should be made in black (sever in biue). Photographic prints of plates 
or slides on glossy paper produce the best half-tones. 

All photographs and drawings intended for illustrations should be numbered, the top plainly indicated, and 
an abbreviated title of the paper placed on the back of each one. 

Legends for illustrations should be typewritten in a single list, double spaced, with numbers corresponding 
to those on the photographs and drawings, instead of attaching each legend to its corresponding figure. 

Care in preparation of bibliographies will save much time and correspondence. Each reference in a bibliog- 
raphy should include the following information in the order indicated: Name of the author with initials; title 
of the article; name of the periodical; year, volume and pages. It is requested that the authors use the follow. 
ing as model: 

1. Olcott, C. T., and Dooley, S. W. Agenesis of lung of infant. Am. F. Dis. Child., 1943, 65, 766—780. 

The month should be given if the reference is to an issue of the current year. An alphabetical arrangement 
of the authors is requested. 

The author should always place his full address somewhere on his manuscript. This is very important and is 
often omitted. 





For information regarding membership in the American Roentgen Ray Society, address the Chairman ot 
the Executive Council, Dr. E. F. Van Epps, Duke University, Durham, North Carolina 27706. 

For information regarding the program of the annual meeting of the American Roentgen Ray Society, 
address the President-Elect, Dr. James C. Cook, LL 14 Professional Plaza, 3790 Woodward Avenue, 
Detroit, Michigan 48201. 

For information regarding membership in the American Radium Society, address the Secretary, Dr. John 
V. Blady, The Parkway House, 2201 Benjamin Franklin Parkway, Philadelphia, Pennsylvania 19130. 

For information regarding the program of the annual meeting of the American Radium Society, address the 
President, Dr. Fernando G. Bloedorn, Department of Therapeutic Radiology, Tufts-New England Medical 
Center Hospital, 171 Harrison Avenue, Boston, Massachusetts, 02111. 





THe AMERICAN JOURNAL or RoeNTGENOLOGY, RADIUM THERAPY AND NUCLEAR MEDICINE is owned, main- 
tained by, and in the interests of the American Roentgen Ray Society, Inc. It is issued monthly by Charles C 
Thomas, Publisher, 301-327 East Lawrence Avenue, Springfield, Illinois 62703. THE AMERICAN JOURNAL 
or RoeNTGENOLOGY, Rapium THERAPY AND Nuciear Mepicine does not hold itself responsible for any 
statements made or opinions expressed by any contributors in any article published in its columns. 

Delivery is not guaranteed. Replacements are not guaranteed nor promised, but will be attempted if extra 
single copies are available and only if requested within 30 days from first of month following publication (17th 
of month) for domestic subscribers and 60 days for foreign subscribers. 

Annual subscription price is as follows: United States, U. S. Possessions, U. S. Trusteeships, Pan-American 
Union, and Canada, $20.00; other countries $22.00. Prices for back volumes quoted on application. Extra 
single copies of back issues, if available, $2.00, postpaid. Current subscriptions may begin with any issue. 
Remittance should be sent to CHARLES C THOMAS, PUBLISHER, 301-327 East Lawrence Avenue, 
Springfield, Illinois 62703, U.S.A. 


ADDRESS CHANGE—When a change of address is necessary please allow at least 60 days notice and 
preferably go days. When ordering a change of address, send the Publisher both the old and new address. 


Entered as Second-class at Springfield, Illinois under the Act of March 3, 1879. Printed in U.S.A. 
Second-class postage paid at Springfield, Illinois and at additional mailing offices. 


Copyright © 1969, by AMERICAN ROENTGEN RAY SOCIETY, Inc. No part may be duplicated or 
reproduced without permission of both the Publisher and the Editor. 


THE AMERICAN JOURNAL 
OF ROENTGENOLOGY, 
RADIUM THERAPY AND 
NUCLEAR MEDICINE 


VoL. 107 SEPTEMBER, 1969 NO. I 








TABLE OF CONTENTS 


Hyperplastic Cholecystoses; A New Contribution to the Unitarian Theory. 
José R. Acurrre, M.D., Roperro O, Boner, M.D., AND Samira 
GURAIEB, ML a) uo ae mas et ER eco Se 9020 oe d 1 

Intravenous Cholangiotomography with Bilivistan; Report on a New Contrast 
Medium for the Visualization of the Extrabiliary System. A. V. RN 





M.D., AND A. Tori, M.D. zd x 14 
Gallbladder V malaon Folie: wing the Í njection of I Vampa He RVEY p. 

SEGAL M.D. i-a x ko f 
Potentiated Intravenous Cholangiotomography. A. F, Govont, M. D. A. Biot- 

mm ALDI, M, D., AND A Tort, M. D. "T 27 


jh Bile Die dni L COME M. D. SUI s. VUA LD, 

M.D., Roperr G. Four, M.D., AND ROBERT D. Sparks, M.D.. . 37 
P reoper ‘alive Diagnosis of nm Bile Duct Entering a 1 Juodenal Divertic- 

ulum; A Case Report. S. Boyo Eaton, M.D., RayMonp A. Berke, 


M.D., AND Attan F. Warre, M.D. . . . Lboeu A. x4. ub cues. D 
Plain Film Roentgen Diagnosis of lmebte Hepatic Abscess. ALLAN G. 

ScuMipr, M.D. . . . Roue y 
Functional. Hepatoma Damnntitad with Rose Bengal Scanning. ] on D. 

Suoopr, M.D. .. . . ; 51 


Pseudoabnormal Liver Scans nm to D Barium in iihi Be T E: 
QuirMAN Seymour, M.D., S. E. Puckerre, JR., AME AND JEAN Eb- 


warps, R.T. $4 
PT Findings in Pancreatiti e STEW: ART R. REUTE R, M. Do HELEN 

C. RepmMan, M.D., anp Ramon R. Josera, M.D. . . . 56 
Pancreatic P seudocysts Simulating Intrarenal Masses. James L. GORDER, 

M.D., AND FREDERICK L. STARGARDTER, M.D. Vo & de & 005 
Infrapancreatic Right Kidney. M. WENDELL Dietz, | M.D... 69 


The Importance of Roentgenologic Diagnosis of Aberrant Pancreatic Tissue in 
the Gastrointestinal Tract. gernard F. Besemann, M.D., Srewarr H. 
AuERBACH, M.D., anb Warrer W. Wo tre, M. D. x s 71 
The Erection and Detumescence of Esophageal Varices, LESLIE PREGER R, M. B., 
Frank E. Mappison, M.D., Gitperr WON, ee AND LLOYD 
Braļnprorg, M.D. . . . 3 
Pseudotumoral Post-herniorrhaphy Defor mity. M. WENDELL Dietz, M. D. ši 


(Continued on page iv) 


iV 


Contents, Continued 


Carcinoma of the Esophagus Simulating Varices; A Case Report. Tuomas L. 
Lawson, M.D., Wy ie J. Dopps, M.D., anp Doa J. Snert, M.D. 

Some Interesting and Unusual Manifestations of Crohn's Disease (“Regional 
Enteritis”) of the Stomach, Duodenum and Small Intestine. Sionny W. 
NELsoN, M.D. pr od. Oe mh dk (m Regu 3m WX 

Diverticulum of the Greater Curvature of the Stomach: A Roentgenologic Curi- 
osity. GERALD D. Dopp, M.D., anb Doucras SHerr, M.D. 

Primary Tumors of the Duodenal Bulb. GEORGE STAssa, M. D., AND Wii. 
LIAM C. KriNcENsMITH IL, M.D. 

Roentgenofogic Findings in Primary Malignant Tumors of the Duodenum; 
Report of 27 Cases. GEORGE Bosse, M.D., ano Jo ANN Negrv, M.D. 

“Tubeless” Hy potontec Dedenie bio: T. A Value and Limitations. 
Wititam Marter, M.D., PauL A. Scuoirens, M.D., anp Lity W. 
Lim, M.D. 

Primary Lymphomas of the Small 1 ntestine l neluding the Duode num; A 
Roentgen Analysis of Twenty-nine Cases. Jirayr P. BavtkiaN, M.D., 
Nagik T. Nassar, M.D., Munir H. SHamma’a, M.D., anb Munie J. 
SuaHiD, M.D. TONNES 

Leiomyosarcoma of the Small 1 vios Write T Dopps, M.D., Henry I. 
GoLDBERG, M.D., anp ALexanper R. Margus, M.D. . 

Hire Guide and Technique for Cantor Tube Insertion; Rapid Small Bowel 
Intubation. E. NicHovAs Sargent, M.D., anp Harvey L aa 
M.D. 
Retroperitoneal Encapsulation o of Small Bowel; A Case Report. Ross A. Su AW, 
M.D., Savr A. Rosenstum, M.D., anb WiLLIaM R. E YLER, M.D. 
Roentgenologic-Pathologie Correlation in ^ Talabsorption Sy ndromes. Roperr 
G. IsseLL, M.D., Harrey C. CARLSON, ind AND Harry N. Horr- 
MAN Il, M.D. EM 

Intramural Hematoma of the Sigmoid. LEONID Cu ENOFF, M.D., AND 
FRANKLIN LouļnssuRY, M.D. ; TIN E 2 8 oe 

Cloacogentc Carcinoma. Morton G. GLICKM. AN, M. D., AND ALEXANDER R. 
MARGULIS, M.D. 

The Angiography of Hemorrhage. RicHA arp D. Kir PTRE :DGE, M. Di W ILLIAM 
M. COLAIACE, M.D., Virginia Kanicxk, M.D., ann NATHANIEL 
Fix Bv, M.D. A 

Angiographic Changes During Digestion. ALLAN LUNDE: RQUI IST, M.D, 
ANDERS Lunperauist, M.D., anp NieLs Nommesen, M.D. 

Some Observations on the Practic al Uses of d-Mode Ultrasound. Barry B. 
GorpBERG, M.D., AND J. Sraurrer Leaman, M.D. 


OPCS n. do x th a. wood 
Editorials 
On the Adverse Reactions to Contrast M iic and Their Incidence. Wi. 
LIAM H. SHenapi, M.D. 
E. Halter Hall, M.D., 7893-71909. TRAIAN | Levet i M.D. 
News Items. . . ea a T 
Book Reviews . 
Books Received 
Society Proceedings 
Abstracts of Radiological Literature 














.66 


prep” the colon | 
with pleasant-tasting 


X-PREP Liquid 


(standardized extract of senna fruit) 


























a 
Specifically designed for preradiographic bowel evacua- 
tion, X-PREP Liquid permits excellent visualization in 
G.I. and urologic roentgenography. 


No significant gas shadows. No residual oil droplets. 


X-PREP Liquid reduces or eliminates the need for enemas 
prior to radiography. 


And delicious X-PREP Liquid gives a welcome reprieve 
for your patients from the obnoxious taste of castor oil. 


Easy-to-take, X-PREP Liquid is also easy to administer. 
Premixed and premeasured. this effective bowel evacuant 
comes in small, single-dose bottles— to be taken between 
2 and 4 p.m. on the day prior to radiography. Patients 
should be advised to expect strong purgative action. 
Contraindication: Acute surgical abdomen, 

Supplied: Ready-to-drink in 24% oz. bottles (complete 

adult dose). 


Also available: X-PREP Powder (standardized senna concentrate). 


Mixed with water, % oz. canister provides complete adult dose. 


GRAY PHARMACEUTICAL CO., AFFILIATE, 
THE PURDUE FREDERICK COMPANY, 
Yonkers, New York 


. 
© COPYRIGHT 1968, GRAY PHARMACEUTICAL CO. E-25168R 





for a clear picture 


X-ray visualization following barium enema. 
Patient prepared with single dose of X-PREP 
Liquid —214 oz. Note absence of fecal retention. 


Courtesy of Statman, A. J.: An Effective Single-Dose 
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WE HOPE 
TO SEE YOU 
IN TOKYO 


Please visit our AGFA-GEVAERT exhibit at the International X-Ray Congress 
in Tokyo, October 6 through 11. We do want to tell you about 
AGFA-GEVAERT 90-SECOND POLYESTER X-RAY FILM... yes, on 
polyester base as well as on tri-acetate. This universal x-ray film is 

suitable for any processing, automatic or manual. Because of its ultra 

fine detail, you can always expect an unusually bright, fog-free image. 
Because of its consistency, you can always expect optimum quality 
radiographs regardless of processing cycle. Have a pleasant trip 

to Japan...and if you have time, please stop by and see us. 


ZXC LOW X-RAY CORPORATION 
161 Sixth Avenue, New York, N.Y. 10013. Phone 212-255-3700 


That's a wooden Indian all right. 
But he unloaded Manhattan 
before jacked-up subway fares 
and waterless meals. So he isn't 
taking any wooden nickels. 

He knows reliable service 
makes far more than a nickel's 
worth of difference. 

That's why our new catalogue 
lists such a wide range of radio- 
pharmaceuticals. Competitively 
priced and pre-calibrated. 


Purity and stability are assured. 
All products for injection are 
sterile, nonpyrogenic. Stock 
items subject to degradation are 
reanalyzed at carefully chosen 
intervals. Further assurance that 
the drugs you use are what we 
say they are. 

All shipments are made the 
fastest way, usually the day we 
get your order. But, if there is 
a delay, you'll know about it as 


soon as we do. Because our home 
and 11 branch offices communi- 
cate by Telex. For fast order 
service call the office nearest you. 

Need technical assistance? 
Call our Customer Service 


Dept. in Des 
Plaines, Illinois. 
That's what Pm sm 
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Information 
as diverse as your 
diagnoses demand 


It all begins with GE's proven ability to supply 
a broad-range of x-ray equipment for vascular 
procedure rooms. But that's not enough. Your 
data-needs are individual. So, too, should your 
combination of GE equipment be individual 

to satisfy your needs. 





Two installations demonstrate GE's capability 
to provide exactly that. 


Basic to each of these installations is the need for 
flexibility of function, such as that offered by GE 
dual-field image intensification. So, when image 
detail is more important than size of field — such as 
for coronary arteriography and certain congenital 
cardiac lesions — the 6 inch mode is used. And, 
when the entire heart is to be studied, as for certain 
acquired valvular lesions, or when the complete 
myocardial function is to be evaluated, the 9 inch 
mode may be selected. One room... one combination 
of equipment to do the job of two systems without 
compromising diagnostic capabilities. 


But, beyond satisfying certain similar requirements, 
the specific equipment combination for each 
installation is not necessarily the same. The reasons: 
personal preferences, availability of finances and 
other factors. For example: 


Individualized installation No. 1: Features a TV- 
monitored dual-field (6/9 inch) image intensifier 
with 35 mm cine recording. Plus, a catheterization 
table with rotating cradle top and power matched 
to the system's requirements. 


Individualized installation No. 2: Again, a dual- 
field image intensifier and 35 mm cine, but with the 
extended range capability of bi-plane cinefluor- 
ography, using GE's "sync-locked"' alternate fire 
system. Also, videotape backup. And, bi-plane 

rapid film radiography (up to 12/second) is available 
as required. Two 3-phase, 12-pulse generators 
match power to the system. Result: minimum patient 
handling, maximum procedural flexibility. 


What combination is best for your hospital? The 
answer is as near as your GE representative or 
Medical Systems office. 
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GE dual-field 





intensification 





GE dual-field, in 9 inch mode, permits 
visualization of entire heart area. 


GE dual-field, in 6 inch mode, provides 
magnified image for vascular studies. 


...extends diagnostic dimensions 


Compared with single-field 6 inch systems, 
the dual-field (6/9 inch) presentation of 
the GE Fluoricon® II image intensifier 

adds definite advantages to avascular 
procedures system. 


Many hospitals, for example, don't have 
enough patient volume to support two 
single-field rooms, with 6 inch presentation 
in one and 9 inch in another. Dual-field 

is the answer. 


Many hospitals even with sufficient volume 
prefer the advantage of being able to 
perform more than one heart study in 

a single room. To broaden that room's 
capability. Dual-field is the answer. 


In addition, for a variety of cardiac 


circulatory and function studies, dual-field 
image intensification eliminates the need 
to pan the patient. 


When going from the broader field of the 

9 inch mode to the 6 inch, there's no loss 
of resolution with GE dual-field. The 6 inch 
section is magnified so that detail becomes 
more apparent for coronary arteriography. 
And the 6 inch mode of a dual-field system 
has a flatter field than do single-field 6 inch 
intensifiers. So there's less vignetting, 

less image distortion at the edges. 


Result: GE dual-field image intensification 
adds flexibility to your x-ray vascular 
procedures system... helps keep you 
ahead of increasing hospital patient loads. 
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L MEDICAL SYSTEMS DEPARTMENT 


The human body virtually demands that its 


interaction with radiation be 


determined by indirect means. 





Actual dose distributions cannot be 
measured in a patient, so the accu- 
racies of the plan and its execution 
are unknowns. 


When a treatmentis planned for the 
Average-Man RANDO phantom or 
the Average-Woman RANDO 
phantom, actual dose distributions 
ean be observed- by film, TL D dosi- 
meters or miniature ion chambers. 


RANDO test treatments reveal the 
accuracy of planning and disclose 
machine and human errors—wher- 
ever they occur. They can contrib- 
ute a new order of certainty to the 
radiotherapy department. 


Also available: The Phantom Patient for comprehensive 
basic training of Radiologic Technologists. 
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Examinations: Techniques: 
Pneumo-encephalography TV-Fluoroscopy 
Ventriculography Laminography 

Gas myelography Magnification 
Cerebral angiography Standard radiography 


ELEMA-SCHONANDER, INC., P.0. BOX 130, MT. PROSPECT, ILL. 60056 
Tel. (312) 259-7206 
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No. 1 in a series: 


Renografin-60 (meglumine diatrizoate injection) 
preferred in a study of pyelographies of 2,234 
patients. 


In a new large scale study,' "...to determine 
which medium would produce adequate visualiza- 
tion of the urinary tract with the fewest toxic 
effects on the patient," Macht et a/. have com- 
pared Renografin-60 with 2 other contrast agents. 


Data were analyzed in 2,234 unselected (consecu- 
tive) patients, according to age, sex, and general 
disease group for the study population as a whole. 
The first 683 patients received 50% diatrizoate 
sodium solution, the next 921 patients received 
Renografin-60, and the final 630 patients received 
66.8% sodium iothalamate solution.' 


criteria for quality and comparative safety The 
contrast agents were evaluated for quality of 
diagnostic films as follows: films showing a dense 
concentration of contrast medium with filling and 
visualization of all major and minor calyces, in- 
fundibula, pelves and almost all of each ureter 
were listed as "good"; films showing less concen- 
tration with incomplete visualization of all portions 
of urinary tract but sufficient to produce diagnos- 
tically adequate films were listed as "fair"; films 
showing unsatisfactory visualization of urinary 
tract, or films which could not be interpreted, as 
“poor.” The media were also evaluated as to inci- 
dence of the following side effects: nausea, vomit- 
ing, fainting, shock or severe reaction, hiccups, 
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hives, pain in arm, sneezing, hot flushes, stuffi- 
ness of nose or ears.’ 


The following chart* shows comparative results of 
the 3 media according to age category: 


quality of pyelograms and side effects expected in 
standard population of 1,000 patients by age, accord- 
ing to type of medium used 


medium used quality with 
and type standard of pyelograms side 
of patient population good fair poor effects 
meglumine 

diatrizoate 

all ages, 1,000 827 123 50 41 
0-197 126 122 3 1 3 
20-49 415 374 35 6 27 
50-69 315 240 51 24 9 
70 or older 144 91 34 19 2 
diatrizoate 

sodium 

all ages, 1,000 782 134 84 72 
0-19 126 115 6 5 7 
20-49 415 378 26 11 40 
50-69 315 227 64 24 19 
70 or older 144 62 38 44 6 
sodium 

iothalamate 

all ages, 1,000 883 81 36 54 
0-19 126 122 4 0 Z 
20-49 415 393 20 2 29 
50-69 315 269 32 14 13 
70 or older 144 99 25 20 9 


*Adapted from Macht! {In some patients in this age 
group, higher than recommended doses were used. 

In theory: “The choice of contrast agent should 
ideally be individualized according to the age, sex, 
and disease group of the patient in order to obtain 
a high probability of complete visualization of the 
urinary tract with low probability of adverse side 
effects." 


In practice: "The choice is to be made...on the 
basis of the agent which gives the best concentra- 
tion and the fewest side effects in the greatest 
number of patients regardless of age, sex, or 
disease category.” 


In order of preference: Although Renografin-60 
was not rated highest in all categories, the authors 
feel that their preference of the contrast media 
for intravenous pyelography would be: first, 
Renografin-60; second, sodium iothalamate; third, 
diatrizoate sodium.! 


For brief summary of prescribing information, 
please refer to the end of this advertisement. . 


definition of 
safety... 


demonstrated in animals...Since meglumine dia- 
trizoate is also used for cerebral angiography, 
toxicity studies of administration via the carotid 
artery are therefore of interest. Fischer and Eck- 
stein? designed angiographic studies in animals in 
which procedures were very similar to clinical 
angiography, and which yielded data that was 
quantitative, graphic and nonsubjective.? Accord- 
ing to the authors: "We selected the alterations in 
arterial blood pressure, venous pressure, heart 
rate and rhythm, the electrocardiogram and end- 
expiratory CO, concentration resulting from experi- 
mental cerebral angiography as refined, sensitive 
indications of the toxicity of a particular contrast 
material."? Their results of measured cardiovas- 
cular functions in dogs indicated that meglumine 
diatrizoate was far less toxic than four other con- 
trast media.? As Fischer and Cornell reported in a 
later study: "Despite the testing of more highly 
concentrated solutions and larger doses, the 
cardiovascular responses [in dogs] from methyl- 
glucamine [meglumine] salts were much less than 
from sodium salts, an observation consistent with 
previous experiments."? 


Other investigators have documented the com- 
parative safety of meglumine salts in experimental 
studies. In order to determine reaction and toler- 
ance of the intestines, Cooley* injected meglumine 
diatrizoate into mesenteric arteries of dogs and 
found no damage. Gensini et a/.° reported that 
cardiovascular responses with it were almost 
identical to blood transfusions. 


theory of lower toxicity with meglumine...Gensini 
and DiGiorgi have offered a hypothesis to explain 
their findings of lesser toxicity with experimental 
intravascular injections of methylglucamine (meg- 
lumine) salts. "When a relatively undiluted amount 
of sodium salts of a contrast agent is injected in 
an artery and carried by the blood stream toward 
the capillary bed, its molecules rapidly dissociate 
and readily diffuse through the capillary mem- 
brane and into the tissue. There, both the toxic 
effect of the iodine-containing organic radical! and 
the increased concentration of sodium will readily 
manifest themselves. At equal concentrations of 
sodium, the end results will closely reflect the in- 
trinsic toxicity of the iodine-containing organic rad- 
ical on the tissues. ..."5 

“In the case of the methylglucamine compounds, 
the same dissociation takes place. However the 
larger methylglucamine molecule, rich in hydro- 
gen bonds, apparently either limits the migration 
of the organic radicals outside the vessel or at 
least minimizes their effects on the cellular 
metabolism."*5 

proved in practice... Paralleling similar findings in 
animals, clinicians have reported a generally lower 





incidence of untoward reactions with Renografin- 
60 in urologic and cerebrovascular use. However, 
as with all intravascularly injected contrast agents, 
the possibility of severe reactions should be kept 
in mind (see Contraindications, Precautions and 
Side Effects below). In one study of over 600 
urologic patients, the investigators reported that 
Renografin-60 produced urograms of diagnostic 
quality with a 6% incidence of side effects. The 
authors concluded: "It is hard to believe that any 
drug introduced intravenously could be so well 
borne by so many patients..." 


In a 74-patient study,” comparing Renografin-60 
with diatrizoate sodium in carotid arteriography, 
shealy commented: "With confused patients who 
are to have arteriography under local anesthesia, 
it is particularly desirable to have an agent that 
causes little pain." In this study, since “...60 per 
cent Renografin has resulted in considerably less 
pain than 50 per cent or 45 per cent [diatrizoate 
sodium]...we have converted to the routine use 
of 60 per cent Renografin for carotid arteriogra- 
phy; an additional 1,500 arteriograms done with 
60 per cent Renografin have been quite satis- 
factory."7 


better tolerated even in pediatrics...Citing some 
difficulties in administering contrast agents intra- 
venously to children, Strasser et a/. selected 
Renografin-60 for intramuscular use in excretion 
urography in 16 pediatric patients because of the 
mild and relatively few reactions consistently as- 
sociated with its use. The authors concluded: "The 
almost complete absence of any kind of local 
effect from its injection into the gluteal muscle 
and the absence of any serious reactions, local or 
systemic, indicate the safety of the medium.’’® 


For brief summary of prescribing information 
please refer to the end of this advertisement. 


definition of 
efficacy... 


a thoroughly investigated meglumine salt Exten- 
sively evaluated for over a decade, Renografin has 
been consistently shown to yield a high percentage 
of diagnostic quality films in many phases of con- 
trast visualization. 


Upon intravenous injection, Renografin is rapidly 
carried to the kidneys and is so well concentrated 
that renal passages— including renal pelvis, 
ureters and: bladder — may be clearly visualized. 
This medium also provides high contrast vasog- 
raphy in visualization of the cerebral vessels and 
the peripheral arteries and veins. 


proved diagnostic excellence...!n a comparative 
study? of 3 contrast agents used in cerebral angiog- 
raphy by Doehner (comprising a cross section of 
an average neurosurgical practice), Renografin-60 
was equal in the arterial phase and slightly su- 
perior in the venous phase of the examination. 


Findings of a previously cited study by Orr et ar." 
in intravenous pyelography, also attest to the 
diagnostic excellence of Renografin-60. "Satis- 
factory roentgenograms of the kidneys were ob- 
tained in 636 (9796) of the cases, demonstrating 
the great diagnostic value of this procedure." And, 
as noted previously, Shealy found the contrast 
agent to be "quite satisfactory" in 1,500 carotid 
arteriograms.? 

References: 1. Macht, S. H.; Williams, R. H., and 
Lawrence, P. S.: Amer. J. Roentgen. 98:79 (Sept.) 
1966. 2. Fischer, H. W., and Eckstein, J. W.: Amer. 
J. Roentgen. 86:166 (July) 1961. 3. Fischer, H.W., 
and Cornell, S. H.: Radiology 85:1013 (Dec.) 
1965. 4. Cooley, R. N., et al.: Angiology 15:107 
(Mar.) 1964. 5. Gensini, G. G., and DiGiorgi, S.: 
Radiology 82:24 (Jan.) 1964. 6. Orr, L. M.; Camp- 
bell, J. L., and Thomley, M. W.: J.A.M.A. 169:1156 
(Mar.) 1959. 7. Shealy, C. N.: J. Neurosurg. 
20:137 (Feb.) 1963. 8. Strasser, N. F., et al.: 
Radiology 79:408 (Sept.) 1962. 9. Doehner, G. A., 
and Brugger, G. E.: New York J. Med. 60:4022 
(Dec.) 1960. 

Contraindication 

A history of sensitivity to iodine per se or to other 
contrast media is not an absolute contraindication 
to the use of meglumine diatrizoate. 


Precautions and Side Effects 

Severe, life-threatening reactions are rare; when 
they occur they suggest hypersensitivity. A per- 
sonal or family history of asthma or allergy war- 
rants special attention and may predict, more 
accurately than pretesting, the likelihood of a 
reaction, although not the type nor severity of the 
reaction in the individual. 

The value of any pretest is questionable. The pre- 
test most performed is the slow injection of 0.5- 
1.0 cc. of the preparation into a peripheral vein. 
An impending reaction is often indicated by tran- 


sient burning and flushing, pain, “jump-like” 
reactions, respiratory difficulty, faintness, sneez- 
ing, itching, nausea, vomiting or urticaria. Should 
the test dose produce an untoward response, the 
necessity for continuing the examination should be 
re-evaluated. Antiallergic drugs may be used to 
advantage. In a few cases, the reactions to the 
test dose have been extremely severe. 


The more serious anaphylactoid reaction requires 
immediate treatment and may occur despite a 
negative sensitivity test. An emergency tray con- 
sisting of vasopressor drugs, epinephrine hydro- 
chloride 1:1000, methoxamine (Vasoxyl) or met- 
araminol bitartrate (Aramine), and glucose and 
saline is recommended. Oxygen and instruments to 
guarantee a clear airway must be readily available. 
Caution must be exercised, especially in cerebral 
angiography in extreme age, in severely debili- 
tated patients and in those with marked or severe 
hypertension, advanced arteriosclerosis, cardiac 
decompensation, recent cerebral embolism, or 
thrombosis, chronic pulmonary emphysema and 
in cyanotic infants. 

For full details the Package Insert should be read. 
Supply: Renografin-60 is supplied in vials and 
ampuls as a sterile aqueous solution providing 
60% meglumine diatrizoate containing approxi- 
mately 29% firmly bound iodine. 


Available in 30 cc. vials or 25 cc. ampuls. 


in excretion urography 
cerebral angiography 
peripheral arteriography 
and venography 


Renografin-60 


Squibb Meglumine 
Diatrizoate Injection U. S.P. 


‘The Priceless Ingredient’ of every product 
is the honor and integrity of its maker. 


SQUIBB 





No. 250-I-R-IG — recessed; with In- 
stant-Grip. Gracefully rounded frame 
flows smoothly into the wall when 
illuminator is recessed. 








Photometer-tested lighting assures even light distribu- 
tion 

Improved P-80 plexiglas front panel has ground-glass 
finish on its inner surface, providing 2096 better illum- 
ination on the film 

Easily removable front panel, for easy lamp replacement 
"Invisible" welds improve appearance, eliminate hazard 
of sharp corners projecting from wall or desk 

New 3-wire U-ground cord set with lock-in grommet and 
molded plug protects fully against danger of shock 
Listed with UL Laboratories — Guide No. 480EO 


No. 250-I-R-IG. Recessed model with Instant-Grip 
No. 250-I-R. Recessed model with 2-way film clips 
No. 250-I-IG. Desk model with Instant-Grip 

No. 250-l, Desk model with 2-way film clips 


Write for literature on the 
complete Halsey illuminator line 


The Vacuum Uterine Lows Three interchangeable 
Cannula draws the cer- 7 > cups accommodate cer- 
vix into a transparent plas- m = Aas vices of different size and 
tic suction cup eliminating mam -o p F even lacerated cervices. 
the use of tenaculum for- W — ! The instrument may be 
ceps. The acorn at the tip "ame f used for fistulography and 
of the cannula is positioned % ' X-Ray examination of enter- 
as a result of the negative 7 ostomies with simple modi- 
pressure in the cup. 3 f fications. 

It is absolutely painless, and *$ For further information contact: 
there is no contrast medium "^ AGA Corporation, Medical 
leakage, no reflex spasm of the ’ Products Division, 550 

tubes, no distortion of cervical Te P County Avenue, seca ACSA 
canal, no hemorrhage,The patient EE 3 F cus, New Jersey 07094. 
experiences minimal discomfort E. 3 = © Roentgenogram of VUC applied to cervix 
even during repositioning. F of extirpated uterus. 





XIX 


ISOTOPES TLD-THE ONLY DOSIMETRY SYSTEM YOU NEED. 


Now, for the first time there's a single 
system of measurement for almost all 
human dosimetry problems — ISOTOPES TLD. 

With Phosphor-Teflon TLD dosimeters — 

in rod, disc and tape form — inwivo and 

external radiation can be readily measured. 
Micro-rods have been used for 
intracavitrary and interstitial dosimetry. 
For depth dose measurements, 
diagnostic roentgenography, nuclear 
medicine and personnel monitoring, 
disc dosimeters are employed routinely. 
All of these dosimeters can be quickly 
and easily read out on ISOTOPES versatile 
TLD Readout Instrument, Or our 
simplified, low-cost, portable 
Berkeley reader, 

For complete information about this new 
single radiation measurement system, 
call or write ISOTOPES, 50 Van Buren 

Avenue, Westwood, New Jersey 07675 

(201) 664-7070. 
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FROM FORESIGHT TO INSIGHT— 
WITH A LITTLE HINDSIGHT THROWN IN 


1896: Dr. Roentgen's accidental discovery of those “amazing ‘X-rays’ ” was only 
the start of inner space exploration. Led by thinking physicians, surgeons and 
challenged engineers, modern optics, new contrast media, super-speed rotating 
anode tubes with ultra-fine focal spots, high resolution imaging systems are 
rolling back the frontiers of Radio-Cardiology. 


As pioneers, Philips developed the first rayproof and rotating anode x-ray tubes. 
Now, you find Philips cardiac catheterization systems installed in the world’s 
most advanced hospitals, clinics, institutions and medical schools. Today, Philips 
mobile TV fluoroscopic-systems—BV 20 S and SURGEX—are used for pre- and 
post-operative patient care, as well as for pacemaker implantation. 


Tomorrow's concepts of cardiac surgery include Philips Concentra Systems— 
available today—for in-surgery x-ray guidance and catheterization. The future 
promises increased efficiency of electronic systems, programmed, automated, 
and computerized systems to speed-up and to simplify patient and equipment 
handling. In short—freedom from hardware. 


So, keep an eye on Philips Medical Systems. Your local Philips Dealer has had 
a fine hand in the development of these systems and he'll be glad to exchange 
ideas, or provide plans, installation and service. Give him, or us, a call. 


PHILIPS is a Registered Trademark of N. V. Philips of The Netherlands 


NORTH AMERICAN PHILIPS CORPORATION 
MEDICAL SYSTEMS DIVISION 


100 East 42nd Street, New York, N. Y. 10017 





A message 
othe fearies 


nnuclear medicine nearly everybody 
onsiders an Autofluoroscope. 


More and more people are buying. 
eres why: ! 


e people that buy the Autofluoroscope are the true leaders in Nuclear Medicine — not neceg 
sarily those who are big names now, but those who are pushing the frontiers of clinical develo 
nent, those who are not satisfied with the ordinary, accepted, and safe route to imaging. Mc 
ind more people are buying the Autofluoroscope now because they see that function studi 
ire rapidly becoming the biggest and most powerful tool in Nuclear Medicine. They want to q 
itarted now with the only complete digital instrument on the market, the Autofluoroscope. W 

e Autofluoroscope you can do fast dynamic function studies and identify the areas of intere 
ith numbers. Proof: Look at the number of papers (and the talk) this year on function studi 
ith quantitation. 


Dnly with the Autofluoroscope and a good scanner can you be both Safe and Number 1. 


ll all those who are approaching the future of Nuclear Medicine fearlessly please contact 
niversity Rd., Cambridge, Massachusetts 02138, Telephone: 617-864-7420, Boston 61 
3% 990, Philadelphia 215-927-4676, New York 516-872-8530, Bethesda O BAIRD-ATOMI 
'0 9656-1200, Dallas 214-827-1192, Atlanta 404-237-6434, Chicago 312- J 
25-4352, Los Angeles 213-321-4466, San Francisco 415-467-2252, TheHague, The Netherlan 
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Is it remotely possible? 


To have a single x-ray system that does all this: radiography, bright-image fluoroscopy (with 
TV, videorecording, cineradiography, and spot filming), precision tomography and serial 
changer work, and that gives you complete remote control of everything. (Check the Picker 
Gastrix.) 


To have a single system that—despite its name—can actually handle approximately 9096 of 
existing radiographic procedures. (Check the Picker Gastrix.) 


To have a system that eliminates exposure to unnecessary radiation and the need to wear 
protective clothing. (Check the Picker Gastrix.) 


To have a system that eliminates virtually all patient positioning problems. (Check the Picker 
Gastrix.) 


To have—along with the above—an unequaled image quality. (Check the Picker Gastrix.) 


The Picker Gastrix x-ray system makes it all more than remotely possible. (Check into it.) 


The Picker Gastrix 
X-Ray System 








For details, contact your local 
Picker X-Ray representative, or 


write Picker, 595 Miner Road, PICKE R 
Cleveland, Ohio 44143. 





X-ray diagnosis 

X-rays in the operating theatre 
Angiography 

Radiotherapy 

Nuclear medicine 

Patient monitoring 

Data processing in medicine 





Siemens - advanced engineering 


M EN 


SIEMENS 





7 examples from our programme 
which embraces the entire field of 
electromedicine. Our sales and 
service organization - represented 
in more than 100 countries - 

is a closely woven network covering 
all continents. 





for medical advance 


Winning an award was not 
the object of Clinac' 4's grand desig 


Photographed at Tumor Center, O'Connor Hospital, San Jose, California 





A simple, reliable, high-output 
treatment system was. 


The Clinac 4 linear accelerator was conceived to be the most advanced 
deep radiotherapy system of our time. As an operational reality, it 
now is fulfilling this promise. With an output of 350 Rads/min. in field 
sizes up to 32x32 cm. Providing the uniform high intensity that enables 
"mantle" treatments to be completed with ease in 2 to 3 minutes. 

We thank the judging panel of WESCON for their award. If it now serves 
to spotlight Clinac 4's contribution to the war on cancer, they will have 

earned the gratitude of 

















"AwewdolExeleno —  - —- many others. 
p= Twenty-two Clinac 4’s are 
in the l 




















EA ^ — 5 À : === now on order. For further 
ee ve —— information, contact 
Varian Radiation Division, 
611 Hansen Way, Palo Alto, 
California 94303; Eastern 
office: Springfield, 
New Jersey 07081; 
POSUER EG ree o Midwest office: 
Pee dd LM 9811 West Florissant, 
St. Louis, Missouri 63136; 
Varian A.G., Zug, 
Switzerland. 





varian 
radiation 
division 


MACHLETT 


This is 
the new 
Collimaster 2 Collimaster 3 


Seen from the control side, they look alike—as though they were 
the same Machlett-Videx Collimasters. 

Collimaster 2 is the preferred collimator in bi-plane, neuroradio- 
logical, and other special procedures, as well as routine work. 

Collimaster 3 is a new radiographic collimator that combines 
Collimaster clarity of film with conventional, variable, rectangular 
field configuration. 

Collimaster 3 is available now. Ask your X-ray representative for 
complete details. He’ll be glad to help you decide which of these 
Collimasters best meets your needs. Or write: The Machlett 
Laboratories, Inc., 1063 Hope Street, Stamford, Connecticut 06907. 


THE MACHLETT LABORATORIES, INC. 


A SUBSIDIARY O F RA YTH E-O- N COM PAN Y 





9()-second 


Ue Tl | 
ao" 
NU EWECE He 
amen S n i 
c y A 


KODAK RP/L X-OMAT Medical X-ray Film -outstanding visualization of wide range of tissue densities. More on next page 








KODAK RP*X-OMAP Films give 
more information. time after tim 


| 


KODAK RP/S X-OMAT Medical X-ray Film— 
significantly faster for minimum exposure. 


KODAK RP X-OMAT Medical X-ray Film. Improved for 
enhanced contrast and “sparkle.” 


Quality and film choice are the reasons 
you get radiographs with more infor- 
mation when you use KODAK RP 
X-OMAT Films, Chemicals, Processor. 
Film choice is an important part of 
Kodak quality. Now, there are four 
KODAK RP X-OMAT Films to choose 
from. Three in standard sheet and roll 
form; the fourth, a "spot" film with 
exceptional contrast. No matter which 
of these films you choose to fulfill 
your requirements, the result will be 
more of the information you're after, 
every time. 

Quality processing is another part of 
the Kodak story. And it's a short one: 
90 seconds from exposed film to 
reading, with the KODAK RP X-OMAT 
Processor and the new system- 
balanced, long-life Kodak Chemicals. 
For more information in your 


radiographs, select only F 
the x-ray products that 

bear the name 

KODAK RP p 

X-OMAT. 


*Rapid Processing 


EASTMAN KODAK COMPANY 
Radiography Markets Division, Rochester, N.Y. 





6 NEW BOOKS 
THAT BELONG IN A 
ROENTGENOLOGIST'S 
LIBRARY... 





ROENTGEN DIAGNOSIS OF RHEUMATOID 
ARTHRITIS by David L. Berens and Ru-Kan 
Lin, both of Buffalo General Hospital. Foreword 
by L. Maxwell Lockie, State Univ. of New York 
at Buffalo. All important findings are illustrated 
with detailed and descriptive captions. A brief out- 
line of the salient points introduces each section 
and a description of the roentgen changes stressing 
the early findings is included. Rheumatoid Jung 
disease and the pathogenesis of erosion have been 
included. Roentgen technic is given for each area 
as well as descriptions of the pathologie process 
with illustrations and line drawings. '69, about 342 
pp. (7 X 10), 350 il., 20 tables 


PNEUMOMYELOGRAPHY by Jan Jirout, Neu- 
rologic Clinic, Prague, Czechoslovakia. Translated 
and edited by John A. Goree, Duke Univ. School 
of Medicine, Durham, North Carolina. Foreword by 
Ernest H. Wood. Presents the roentgen anatomy 
of the spinal cord and its meninges as well as a 
concept of the dynamic features of the structures 
within the spinal canal by utilizing pneumomyelog- 
raphy rather than the usual positive contrast ma- 
terial. Dynamic alterations produced by postural 
changes of the body and those dependent on the 
changes of the shape of the spine are documented. 
Short histories are included. “69, 29? pp. 
(6°4 X 994), 553 il., 28 tables, $18.00 


case 


THE PHYSICS OF RADIOLOGY (3rd Ed.) 
by Harold Elford Johns and John Robert Cun- 
ningham, both of Univ. of Toronto, Canada. Now 
completely up-dated . new sections devoted to 
computer techniques and the solid state dosimeter 
lithium fluoride have been added. Also introduces 
the concepts of kerma, particle fluence and energy 
fluence and illustrates these concepts with examples. 
The chapter on radiobiology has been revised to in- 
clude recent information concerning the nature of 
radiation damage. and repair processes in cells and 
fractionation. *. .. a valuable addition to the radio- 
logical physics literature."—Radiology. '69, 812 pp. 
(634 X 934), 392 il., $24.75 


A RADIOGRAPHIC STANDARD OF REFER- 
ENCE FOR THE GROWING KNEE by S. Idell 
Pyle, Case Western Reserve Univ.. Cleveland. and 
Normand L. Hoerr. A standard of reference for 
the knee joint from birth to age nineteen vears and 
for differences in the maturity levels of the epi- 
physes in the knees of infants at birth. Prepared 
after a fourteen year period of testing using the 
film series of about fifteen hundred children. the 
text consists of a single series of plates spaced al 
regular time intervals with matching skeletal ages 
for both sexes. Two new plates illustrate the initial 
osseous features in the lower end of femurs and 
upper end of tibias. '69, 152 pp. (8% X 11), 110 il., 
56.25 


THE LUNGS IN SYSTEMIC DISEASES by Eli 
H. Rubin and Stanley S. Siegelman, both of 
I/bert Einstein College of Medicine, New York 
City. The text supplements information on the pul. 
monary manifestations of certain systemic diseases 
not readily available in conventional textbooks of 
medicine. Chest roentgenography is used as a basic 
tool since it often provides the first clues of the 
presence of disease and not infrequently directs at- 
tention to the possible coexistance of a systemic 
disease. Emphasis in this volume is properly placed 
on the recognition and techniques of diagnosis 
rather than on treatment. 769, 334 pp. (7 X 10), 367 
il. (7 in full color), 7 tables, $20.75 


ARTERIES AND VEINS OF THE HUMAN 
BRAIN by Roger B. Stephens and Donald L. 
Stilwell, both of Stanford Univ. School of Medi- 
cine, Calif. Details the arterial and venous anatomy 
of the adult human brain. Encompasses the entire 
vasculature, the irrigation and drainage of the parts 
of the cerebrum, with a concise explanatory text. 
Two techniques are used to demonstrate over forty 
completely injected brains; colored acrylic plastic 
with subsequent serial dissection and photography. 
and barium sulfate injections which illustrate inter- 
mediate and finer details by soft radiography of sec- 
tions cut in standard planes. “69, 196 pp. (9 12), 
61 il. (5 in full color), $21.00 
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Complete list of Thomas 
publications on Radiology 


sent free on request 


CHARLES C THOMAS © PUBLISHER 


301-327 East Lawrence Avenue 
| Springfield e Illinois e 62703 


EQUIPPED WITH 
SCREENS." 











A UO Š 


CATALOG NO. 1050 


X-RAY PRODUCTS 


ITEMS NOW AVAILABLE FROM BUCK 


MODEL 50 FAST DRYING FILM DRYER 


Dries 12 X-ray films in 10 to 20 minutes. 60 minute timer con- 
trols the high capacity twin blowers which re-circulate air 
automatically pre-heated by two heating elements. Operat- 
ing temperature pre-set at 125° F, 


Pilot light; magnetic door latch; stainless steel hanger rack. 
Installation no problem — No exhaust ducts required. Op- 
erates on 110/125 volts 60 cy. AC. — 9.2 amps. Grounded 
3 wire plug. 


DIMENSIONS: Left to right, 2314”; front to back, 1814”. Over- 
all height 34". 


FINISH: Baked-on mist-tan Std., mist-green, or gray-green. 


STAINLESS STEEL MODEL MAGNESIUM FRONT CASSETTE 


The world-famous BUCK Stainless Steel Hollow Frame Cassette 
is now available with a magnesium front faced with aqua, yel- 
low, or white formica, black bakelite or baked on finish. 


The new magnesium combination fronts are also available in the 
“All-Purpose” model Cassette. The magnesium front remains 
flat and is not subject to warpage from temperature changes. 


WHEN ORDERING BUCK CASSETTES - - - - ORDER THEM 
“BUCK  SOIL-PROOF INTENSIFYING 





INQUIRE ABOUT OUR ATTRACTIVE PRICES FROM YOUR X-RAY SUPPLY DEALER 


BUCK X-OGRAPH COMPANY 


8709 XOGRAPH AVENUE 


ST. LOUIS, MISSOURI 63136 





=” withthe New 
LogEtronics 
yF ES High-Speed 
. A GCinefluorographic 
Camera 











e the only camera designed specifically for image intensifiers" 

e the only camera with tne ruggedness and reliability you need for constant 
on-call service in x-ray diagnosis 

The Model 1200 also offers you pushbutton frame rates of 6C fps and 

120 fps and an interchangeable, snap-on darkroom-loading magazine 

that accepts 400-ft of 35-mm acetate film. And the camera drive is 
phase-synchronized to line frequency for use in phase-locked, 

grid pulse systems. 


For details on the Model 1200, write Photomechanisms Division at: 


OG 
Logttrronics fic. 


Photomechanisms Division, Inc. e». A subsidiary of LogEtronics, Inc. 
15 Stepar Place, Huntington Station, N. Y. 11746 «* Tel: (516) 423-4411 
* Photo courtesy Westinghouse Electric Corp, 
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a research concept in contrast visualization 


for clear definition of disease: 


this oral medium is the message... 


Oragrafin? Calcium (Squibb Calcium Ipodate) visu- 
alizes the gallbladder and ducts quickly and clearly 
with few undesirable reactions. For rapid or routine 
studies of the gallbladder and biliary ducts, 
Oragrafin permits efficient absorption for maxi- 
mum concentration and excellent contrast— with 
bowel residue in only a small percentage of pa- 
tients and few patient problems. 


Oragrafin (Squibb Ipodate) in radiography — an 
advanced medium of biomedical communication. 
According to McLuhan's! provocative new theories 
of communications, all media are considered "ex- 


tensions of man"—the means by which he extends 
his understanding and control of the universe and 
himself. In biomedical communications, where man 
monitors the diverse processes of molecular and 
cellular change, modern contrast radiography is 
an advanced medium. 


Today, in cholangiography and cholecystography, 
as the medium becomes increasingly oral, the diag- 
nostic message is clear, rapid, and convenient with 
Oragrafin (Squibb Ipodate). 


For summary of contraindications, precautions, and 
side effects, see end of this advertisement. 





the medium: 
Oragrafin' 
Squibb Ipodate 


the message: 
maximum concentration... 


excellent toleration 


high absorption index—“No one will dispute the 
statement that the diagnostic reliability of oral 
cholecystography depends upon the degree of 
absorption of the contrast medium employed."* 
Radioisotope studies with ipodate sodium show a 
markedly improved absorption index (approxi- 
mately 70 per cent) with no increase in the toxic 
properties.? 


excellent opacification — "In addition to its ease of 
administration and safety, its principal advantages 
are a high yield of diagnostic films...."" 


less bowel residue — "Incomplete and variable ab- 
sorption of a cholecystographic agent is not desir- 
able, for the opacification of the gallbladder is then 
less dependent on the status of the gallbladder and 
more a reflection of the percentage absorption."* 


"Opaque material in the bowel was found in 46 per 
cent of [105 patients in] the...[iopanoic acid] group 
as compared with 9 per cent of those [99] of the 
[Oragrafin Sodium Capsules]...group.' ? In 
another study, 49 of 100 patients receiving iopanoic 
acid had residue in the gastrointestinal tract, while 
only 15 of 100 patients receiving Oragrafin Sodium 
Capsules had such residue.? 


no evidence of nephrotoxicity, infrequent side 
effects — In contrast to findings with other chole- 
cystographic agents, Lewitan and Garcia® reported 
in their 246-patient study: "With ipodate calcium... 
there was no clinical evidence of immediate or 
delayed nephrotoxicity in any of the patients given 
it...."^ To study possible renal toxicity, “Creatinine 


clearance tests were also done before and after 
administration of multiple doses in excess of 6 gm. 
in 8 cases, and showed no significant alterations." ? 
However, "Multiple doses beyond 6 gm. are not 
recommended. "? 


In their study of 120 patients, Glenn and O Brien 
reported "...no reactions in this series of patients 
attributable to the administration of [Oragrafin]...."° 


And, McCrory reported that Oragrafin Sodium 
and Calcium was “...used routinely in cholecysto- 
graphic studies in approximately 2000 patients with 
excellent diagnostic films and only rare and mild 


E 


reactions.”’ 


fewer side effects than iopanoic acid — According 
to White and Fischer,* 36 (36.4%) instances of 
side effects occurred in 99 cases with Oragrafin 
Sodium, 3 Gm. compared with 87 (82.9°/o) in 105 
cases with iopanoic acid, 3 Gm. Kinds of side 
effects noted were nausea, vomiting, diarrhea, 
cramps and dysuria—all less frequent with 
Oragrafin Sodium (Squibb Sodium Ipodate). 


Juhl,” in his study of 200 patients (100 on iopanoic 
acid and 100 on sodium ipodate), found that the 
incidence of nausea and vomiting was equal in the 
two groups.’ 


Oragrafin (Squibb Ipodate) dosage schedules 
Oragrafin (calcium or sodium ipodate) permits 
overnight cholecystography and cholangiography. 


Films of the — 














Gallbladder Films SANAE 
and 
l Biliary Ducts 
11 P.M. 6 Capsules OR 1 packet of 6 Capsules 
(or 12 Granules (or 1 packet 
Capsules) (or 2 packets) of Granules, 
if preferred) 
and 
next | 1 packet 
morning of Granules 
8AM. l 
9 A.M. Visualization Visualization Visualization 
of gallbladder of gallbladder of ducts and 
HT m |. gallbladder 
10 A.M. 
11 A.M. i x 


For summary of contraindications, precautions, and side 
effects, see next page. 





speed and convenience of 
Oragrafin' 
Calcium 


Granules 
Squibb Calcium Ipodate 


new clinical study® demonstrates improved diag- 
noses with calcium ipodate —"A group of 114 pa- 
tients with poorly filled gallbladders after routine 
administration of iopanoic acid were given 6 gm. 
of [calcium] ipodate granules immediately follow- 
ing their routine cholecystography. In 66 per cent 
of these patients opacification of the gallbladders 
was obtained within 3 hours, allowing a definite 
diagnosis. Of the remaining 33 per cent, one-half 
were ultimately proven diseased." "It is apparent 
that many poorly visualized gallbladders can be 
rendered visible by the ingestion of ipodate gran- 
ules.... A whole day may be saved and other diag- 
nostic studies may be performed."? 


patient convenience —Routine cholecystography 
night-before procedure is easy for patients to fol- 
low; palatable granules further enhance patient 
acceptability. Rapid clearance of medium permits 
same-day administration and gallbladder and duc- 
tal films, and if necessary, same-day re-examina- 
tion; reduces need for I.V. studies. 


rapid absorption permits same-day re-examination 
—To determine the cause of nonopacification after 
routine cholecystography using 6 capsules, physi- 
cians may require re-examination by repeating the 
procedure at a later date (sometimes doubling 
dose to 12 capsules), or by administering more 
agent the evening of the first unsuccessful exam- 
ination (again sometimes doubling dose to 12 cap- 
sules), and repeating the study the next day. "The 
advantage of the calcium ipodate method is that 
the examination can be completed in five addition- 
al hours with a limited dose of contrast agent."? 


“a valuable medium for peroral cholegraphy"5 — 
Rapidly absorbed from the gastrointestinal tract, 
calcium ipodate has been reported by some inves- 
tigators to be diagnostically superior to other oral 
cholangiographic contrast agents.'?/'! With care- 
ful timing of the examination and the use of tomo- 
grams or laminograms, the frequency of good 
results can approximate that obtained with intra- 
venously administered agents.'° According to 
Lewitan and Garcia,? the medium's relative safety 
makes it a valuable medium for peroral chole- 
graphy. Timesaving and economical Oragrafin Cal- 
cium Granules may be particularly useful in certain 
patients for whom I.V. radiography presents poten- 
tial hazards, such as elderly patients and those 
with cardiovascular disease. 


Unique among oral media, Oragrafin Calcium 
Granules permits same-day films of the gallbladder 
and the ductal system. 


dosage schedule for films of gallbladder and duc- 
tal system 


8 A.M. 2 packets of granules 
9 A.M. visualization of ducts 
10 to 11 A.M. visualization of gallbladder 


Contraindications: Contraindicated for persons sensitive 
to oral iodine compounds or for patients with combined 
renal and hepatic disease or severe kidney impairment. 
Gastrointestinal disorders, which may interfere with 
absorption, or liver dysfunction, which may result in 
inadequate biliary secretion of medium, are likely to 
result in unsatisfactory visualization. 


Precautions and Side Effects: Mild and transient nausea, 
vomiting, or diarrhea sometimes occur; but the inci- 
dence can be reduced by using the calcium granules 
and restricting the dosage to 3 Gm. Transient headache, 
dysuria, or abdominal pains may occur. 


Hypersensitivity reactions may include urticaria, serum 
sickness-like reactions, and rarely anaphylactoid shock. 
They are more likely to occur in the individual with a 
history of allergy, asthma, hay fever, or urticaria and in 
the individual who is known to be hypersensitive to 
iodine compounds. Antihistamines and corticosteroids 
are used to control hypersensitivity reactions; but the 
occasional serious anaphylactoid reactions require the 
immediate use of epinephrine or phenylephrine, oxygen, 
and intravenous corticosteroids. 


For full information see Package Insert. 


Supply: The calcium salt (Oragrafin Calcium Granules) 
is available in single-dose foil packets providing 3 Gm. 
of calcium ipodate as Granules dispersed in flavored 
sucrose. The sodium salt is available in capsule form 
(Oragrafin Sodium Capsules) providing 0.5 Gm. sodium 
ipodate per capsule. 
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Extensions of Man, New York, McGraw-Hill Book Com- 
pany, 1966. 2. Sanen, F. J.: Amer. J. Roentgen. 88:797 
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The CMX-110 cordless mobile x-ray unit...precise power, 
sharp radiographs. Every time. 


That's right: no cord to plug in. The General Electric CMX-110 has 
replaced it with never-before convenience. But, the cord is all that's 
left off. And you'll really never miss it. 


No cord means no power outlets, no expensive wiring needed. 
'You can move the CMX-110 to any patient. Any time. Makes it the 
perfect x-ray backup in emergencies. 


What about capability? The CMX-110 delivers 300 mAs, 110 kVp. 
Consistent power throughout the exposure... with no kVp or mAs 
fall-off during exposure. Power to radiograph even the heaviest 
body parts and get sharp, easy-to-read films. Plus, the added power 
reliability of a modern soljd-state inverter. Maximum radiograph 
detail too... from its 1.0 mm focal spot (not 1.5 or 2.0 mm) tube. 


No recharging delays between exposures, either. You get up to 
a week of service, with a full 10,000 mAs charge, before cells need 
a boost. 


Your GE representative or Medical Systems office can help you 
“take the cure" for the cords that are common to other mobile x-ray 
units. With the cordless CMX-110. 
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For optimum consistent definitio 
by either route. 


Oral 

The smooth and palatable nature 
of Micropaque is readily accepted 
by all patients. 


Enema 

Micropaque completely coats 
mucosal walls with an even 
unbroken film to show up the 
whole pattern. 


Micropaque is available in 

25 kilo drums and individual 
examination packs for greater 
convenience and economy. 


Micropaquettes® 
contain 2 oz or 4 oz of Micropaque 


Micropaque Disposable 
Enema Kits 

contain everything needed for 
a single barium enema 


Nicholas Laboratories Limited 
180 East Post Road 
White Plains New York 10601 
Tel: 914 428-2544 
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Picker X-ray 
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On these 6 pages we present examples of 
renal abnormalities in color 


...and you can expect just as excellent 
renal visualization in black and white with 


sodium 


brand of sodium diatrizoate 


Hypaque 50%, 





Color aortogram 
of a 40 year old male 
showing ectopic left kidney 


The color films were prepared by a special technique by Robert L. Wise, M.D. of the Lahey Cli 
Foundation and New England Baptist Hospital, Boston, Mass. 


Hypaque® sodium 50% (brand of sodium diatrizoate) is a versatile aid in the diagnosis of 
wide variety of kidney conditions. Because of the fine detail obtained, Hypaque® sodium 5C 
helps delineate masses, cysts, vascular disorders, and anomalies or malformations of the kidne 





of a 56 year old man showing adenocarcinoma 
of the kidney 





lypaque® sodium 50% (brand of sodium diatrizoate) provides the precise anatomic informa 
yon required for diagnosing suspected parenchymal diseases of the kidney. 
Because Hypaque® sodium 50% has the /owest viscosity of all media for aortography an 
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olor Drip Intusion UTO 
of a 64 year old female suggesting 
large cyst, right kidney 


Using 300 ml. Hypaque® sodium in a 25% concentration, the radiologist can obtain val 
evidence in cases of renal abnormalities such as agenesis, duplication, ectopia, neoplasm o 


When indicated, subsequent arteriography with Hypaque® sodium 50% (brand of sodiu 
i i i ire reng) ilar system for confirmation or for additional inform 





of same patient, confirming 
presence of right renal cyst 


paque® sodium 50% (brand of sodium diatrizoate) provides information helpful in diffi 
iating between a renal cyst and neoplasm—often a difficult diagnostic problem. 

owever, should a tumor be involved, Hypaque® sodium 50% provides detailed informati 
rarding size, extension, and vascular supply. 





Please see last page for brief summary of prescribing 
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supply 


showing dual renal blood 


on the right 


baque® sodium 50% (brand of sodium diatrizoate) has optimal iodine content (300 mg/ 
the advantage of low viscosity for accurate diagnosis and evaluation of major arteries 
kidney. 

Angiography with Hypaque® sodium 50% helps supply valuable diagnostic information 
onstrating aneurysmal change or degree of patency of an arteriosclerotic vessel. It also aiq 
surgeon in determining if a stenotic vessel may be responsible for life-threatening hype 
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The versatile contrast agent 
for definitive renal visualization 


[Winthrop | PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 


Summary of Full Prescribing Information 
Hypaque" Sodium 50% brand of sodium diatrizoate Sterile Aqueous Injection (Weight/ Volume) 


Excretory Urography and 
Drip Infusion Pyelography 


Description: Hyoaque sodium is sodium 3,5-diacetamido-2,4,6-triidoben- 
zoate, a radiopaque medium used to delineate internal structures. 


Warning: Do not use Hypaque sodium for myelography. Injection of even a 
small amount into the subarachnoid space may produce convulsions and 
result in fatality. 


General and Specific Precautions: Caution is advised in patients with a 
history of bronchial asthma, other allergic manifestations, or of sensitivity 
to iodine; these conditions represent a special risk, though not an absolute 
contraindication. To avoid or minimize possible allergic reactions, pre- 
medication with antihistamines may be considered. Benadryl (diphenhy- 
dramine hydrochloride) in the same syringe with Hypaque may result in 
precipitation. A test dose of contrast medium is not entirely reliable, Severe 
reactions, including fatalities, have occurred with a test dose as wel! as 
with the full diagnostic dose, 


Caution is advised in patients with severe cardiovascular disease. In patients 
with impaired renal function and cardiovascular disease, drip infusion 
pyelography imposes a sudden osmotic and sodium load which can pre- 
cipitate congestive heart failure. Contrast media injected into arteries or 
veins can promote sickling of red cells in susceptibie individuals. In 
patients with reduced renal function, repeat of excretory or retrograde 
pyelography should be delayed at least 48 hours to avoid temporary sup- 
pression of urine. In preparation for excretory urography of patients with 
multiple myeloma, partial dehydration is not recommended, since this may 
predispose to the precipitation of myeloma protein in the kidney tubules. 
When thyroid function studies (PBI and 24-hour radioiodine uptake leyels) 
are indicated, they should be performed prior to radiographic studies or 
several days afterwards, to avoid inaccurate results. 


Hypaque sodium 50% should always be injected at body temperature. 


General and Specific Adverse Reactions: Adverse reactions, usually of a 
minor nature, have occurred in 10-14 per cent of patients who have re- 
ceived Hypaque intravenously. Reactions due to fauity technique include 
hematomas and ecchymoses, following extravasation from the vein, and 
pyrogenic reactions. Hemodynamic reactions include vasodilatation with 
flushing, hypotension and, rarely, vein cramp or thrombophlebitis, Serious 
cardiovascular reactions include rare cases of cardiac arrhythmias (e.g. 
ventricular fibrillation), shock, and cardiac arrest, Transient proteiruria 
may occur occasionally following the injection of radiopaques and, rarely, 
oliguria and anuria have been reported secondary to a hypotensive reaction. 
Allergic reactions include asthmatic attacks, nasal and conjunctival symp- 
toms, cutaneous reactions such as urticaria and, rarely, anaphylactic shock, 
sometimes with fatal outcome. Severe reactions may also be manifested 
by signs and symptoms relating to the respiratory system (dyspnea, cya- 
nosis, pulmonary or laryngeal edema), or to the nervous system (restless- 
ness, confusion, or convulsions). Other reactions include nausea, vomiting, 
excessive salivation, anxiety, headache, and dizziness. infrequently, 
"iodism" (salivary gland swelling) from organic compounds appears two 
days after exposure and subsides by the sixth day. Reactions to drip in- 
fusion pyelography may not appear until some hours after the examination. 


Angiography (Peripheral Arteriography 
and Venography) 


Precautions (See a/so General Precautions): Extreme caution is advised in 
cons:dering peripheral arteriography in patients suspected of having throm- 
boangiitis obliterans (Buerger's disease). Any procedure (even needling or 
insertion of a catheter) may induce a severe arterial and/or venous spasm. 
Caution is also advisable in patients with severe ischemia associated with 
ascending infection. 


Adverse Reactions (See a/so General Adverse Reactions): In addition to 
those listed under General Adverse Reactions, are those due to arterial 
trauma during the procedure (ie. needling, insertion of catheter, sub- 
intimal injection, perforation, etc.) as well as to the hypertonicity or effect 
of the medium; also reported are transient arterial spasm, extravasation, 
hemorrhage, hematoma with tamponade, injury to nerves proximal to 
artery, thrombosis (rare in venography, if vein is irrigated following injec- 
tion), dissecting aneurysm, arteriovenous fistula, (eg, with accidental per- 
foration of femoral artery and vein during needling) transient leg pain from 
contraction of calf muscies in femoral arteriography; transient hypotension 
after intraarterial (brachial) injection, and brachial plexus injury with 
axillary artery injections. 


Cerebral Angiography: Because of the special techniques required, it is 
recommended that Hypaque sodium be used for this purpose only by per- 
sons skilled and experienced in carrying out this procedure. 


Contraindication: Carotid angiography should be avoided during the pro- 
gressive period of a stroke, since this increases the risk of cerebral com- 
plications. 


Precautions (See also General Precautions): Select patients for this pro- 
cedure with care. Use the 50 per cent solution with caution in extreme 
senility (but not old age, per se), advanced arteriosclerosis, severe hyper- 
tension, and cardiac decompensation. 


The diagnostic value of the procedure, according to many authorities, when 
employed early enough in locating lesions amenable to surgery, mav out- 
weigh the added risk to patients who have recently experienced cerebral 
embolism or thrombosis (stroke syndrome). A small number of postangio- 
'gráphic fatalities, including progressive thrombosis, have occurred in which 
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the procedure did not appear to play a role. Patients with severe cerebr 
vascular disease may be examined primarily by indirect methods of angio 
raphy. 


Care shouid be exercised to avoid contaminating catheters, syringe 
needles, and contrast media with glove powder or cotton fibers. 


Angiography is hazardous in subarachnoid hemorrhage. In migraine, tt 
procedure can be hazardous because of ischemic complications, parti 
ularly if performed during or soon after an attack. 


Adverse Reactions (See also General Adverse Reactions): The major source 
of complications are faulty technique, occlusive atherosclerotic vascul 
disease, repeated injections of the contrast media, and higher doses the 
those recommended. 


Untoward reactions are mostly mild and transient, although permanei 
visual field defects and deaths have been reported. 


Vascular reactions: flushing, vessel spasm, thrombophlebitis, and cutaneot 
petechiae, 


Neurologic complications: transient cerebral blindness, neuromuscular di 
orders, convulsions, coma, hemiparesis, unilateral dysesthesias, visual fiel 
defects, aphasia, and respiratory difficulties. 


Aortography 


Precautions (See aiso General Precautions): Special caution is advised : 
avoid inadvertent intrathecal injection when using the translumbar teci 
nique. The incidence and severity of reactions or complications that mz 
occur are influenced by: the care and experience with which the procedur 
is performed; the amount and type of medium used; the age and conditio 
of the patient; and the premedication and anesthesia used. Since aortogri 
phy is not without some danger, it should be performed only by those e: 
perienced in the technique. Wherever possible, repeated injections of th 
solution during a single study should be avoided. 


Adverse Reactions (See a/so General Adverse Reactions): Renal damag 
and shutdown; neurologic complications such as transverse myelitis c 
paraplegia; cardiovascular complications such as shock, cardiac arrest c 
failure, coronary occlusion, arterial thrombosis, embolism, and perforatio: 
of vessels; extravasation or hemorrhage from the puncture site or retrc 
peritoneal catheter perforation; necrosis of the intestinal wal; acute par 
creatitis; deaths; diffuse cutaneous petechiae; subintimal injection an: 
aortic dissection. 


Intraosseous Venography 


See General Precautions and Adverse Reactions. A general anesthetic i 
sometimes necessary since the method is painful, Occasionally, extravasa 
tion of the contrast medium from the needle into the soft tissue may occur 


Direct Cholangiography 


Precaution (See also General Precautions): This procedure should be use 
with caution in the presence of acute pancreatitis, injecting no more thai 
5 to 10 mi. without undue pressure. 


Adverse Reactions (See also General Adverse Reactions): These may b 
attributed to injection pressure or excessive volume of the medium, result 
ing in overdistention. Such pressure may produce a sensation of epigastrit 
fuliness, followed by moderate pain in the back or right upper abdomina 
quadrant, which will subside when injection is stopped. 


Some of the medium may enter the pancreatic duct and cause a transien 
serum amylase elevation 6 to 18 hours later, without apparent ill effects 
Pancholangitis resulting in liver abscess has been reported. Occasionally 
nausea, vomiting, fever, and tachycardia have been observed. 


Hysterosalpingography 


Contraindications: Menstruation, active or imminent; infection in any pari 
of the genital tract, including the external genitalia; pregnancy, known or 
suspected. Use not advised for six months after end of pregnancy, or 3C 
days after conization or curettement. 


Precaution (See also General Precautions): Caution should be exercised ir 
patients with known or suspected carcinoma to avoid possible spread ol 
the lesion by the procedure, 


Splenoportography 


Precautions (See a/so General Precautions): Procedure should be performed 
with caution on patients with blood dyscrasias, a tendency to severe bleed- 
ing, or a spleen recently become tender and palpable, 


Adverse Reactions (See also General Adverse Reactions): Persistent hemor- 
rhage with hemoperitoneum has been reported, and, in some instances, 
hemorrhage has required splenectomy. 


How Supplied: Ampuls of 30 mi., boxes of 1, 10, and 25. A 1 ml, sensitivity 
test ampul is furnished with each ampul. Vials of 20 and 30 mL, rubber 
stoppered, boxes cf 1, 10, and 25, Vials of 50 mL, rubber stoppered, boxes 
of 1 and 10. Each vial contains sufficient excess to permit withdrawal of 
i ml. for testing sensitivity. 


lf the solution is chilled, crystals may form but will readily dissolve if the 
amput or viai is placed in moderately hot water before use. Cool to body 
temperature before injecting. 
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HYPERPLASTIC CHOLECYSTOSES; A NEW CONTRI- 
BUTION TO THE UNITARIAN THEORY 


By JOSÉ R. AGUIRRE, M.D., ROBERTO O. BOHER, M.D., and SAMIRA GURAIEB, M.D. 


CORDOBA 


NE of the most important contribu- 

tions in recent years to the knowledge 
of noninflammatory and nontumoral cho- 
lecystopathies has been made by Jutras e 
al? These authors coined the term hyper- 
plastic cholecystoses which includes degen- 
erative and hyperplastic processes. Based 
on the different tissues of the gallbladder 
wall involved, Jutras and Lévesque pro- 
posed, in 1966, $ the following new clas. 
sification: (1) adenomyomatosis; (2) cho- 
lesterolosis; (3) neuromatosis; (4) lipomato- 
SIS; (5) fibromatosis; and (6) hyalinocal- 
cinosis. 

The association of two or more of these 
different possible components of hyper- 
plastic cholecystoses is very common. Our 
cases showed the following percentage 
values: adenomyomatosis 75 per cent, cho- 
lesterolosis 50 per cent, lipomatdes 12 per 
cent and neuromatosis 4 per cent. We have 
come across some papers in the medical 
literature, where the finding of Rokitansky 
Aschoff sinuses, a filling defect or a stric- 
ture is considered as a pathologic entity in 
itself, and not, as we believe, onlv a roent- 
genologic sign of hyperplastic cholecysto- 
ses. In our opinion, roentgenology alone 
permits us to diagnose hyperplastic cho- 
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lecvstoses. The pathologic examination then 
will reveal which components of the above 
mentioned classification are present in the 
particular case of cholecystosis under study. 
We will deal in this paper only with adeno- 
myomatosis, but as we shall see later, some 
of the other components of hy perplastic 
cholecvstoses will also be mentioned. 


ADENOMYOMATOSIS 


This pathologic entity consists of hyper- 
plasia of the epithehal and muscular layers 
and the presence of strictures and 
Rokitansky Aschoff sinuses. 

We have adopted the following clas- 
sification: (1) generalized type; (2) annular 
type; (3) segmental type: (A) proximal, 
(B) distal, (C) middle, and (D) middle- 
distal: and (4) localized fundal type. 

The importance of this classification 1s 
that each pathologic pattern has its own 
roentgenologic picture. 


I. GENERALIZED TYPE 


In this type—called generalized by Jutras 
et al^ and Colquhoun, and diffuse by 
Fotopoulos and Crampton?—the lesion 
spreads either from the infundibulo-cystic 
septum or from a narrow cystic duct to the 
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Fic. 1. Diagrammatic illustration. (77) Generalized 
adenomyomatosis. (B-D) Annular adenomyoma- 
tosis. 


fundus (Fig. 14). There is hyperplasia of 
both the epithelium and muscle layers, and 
Rokitansky Aschoff sinuses (or intramural 
diverticula) are evident. The generalized 
type of adenomyomatosis gallbladder pre- 
sents a normal roentgenologic shape. The 
finding of Rokitansky Aschoff sinuses has 
been considered a pathognomonic sign of 
this condition, but we have also found 
Rokitansky Aschoff sinuses in other forms 
of cholecystoses such as in lipomatosis. The 
anatomic appearances of adenomyomatosis 
and lipomatosis are roentgenologically iden- 
tical and it 1s impossible to tell them apart 
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(Case 1; Fig. 2, 7—D). In some instances, the 
Rokitansky Aschoff sinuses may be visual- 
ized only after contraction of the gallblad- 
der induced by a fatty meal (Case m; 
Fig. 3, 7 and B). In other cases the Roki- 
tansky Aschoff sinuses are not seen because 
they are filled with bile or intramural stones, 
so that the contrast medium cannot enter 
into the sinuses. Still another possibility 
is that the contrast medium enters only 
partially in the Rokitansky Aschof sinuses, 
thus blocking the entrance, the rest being 
occupied either by bile or by calcified con- 
cretions. In this case, the contrast medium 
gives an Image of "champagne glass" or of a 
linear shadow that follows a course parallel 
to the gallbladder wall. 

When the Rokitanskv Aschoff sinuses 
are not filled with bile or concretions, they 
may be seen as very small dots surrounding 
the gallbladder. The pedicle may be so 
narrow as not to be visible. When the Roki- 
tansky Aschoff sinuses are large and filled 
with bile and the gallbladder wall is thin, 
they may be seen as fixed parietal defects. 

The so-called "hyperfunction complex" 
of Jutras e£ a/^ which includes hypercon- 
centration, hyperexcitability and hyperex- 
cretion, may help in the diagnosis of gen- 
eralized adenomyomatosis. Lasser and 
Saunders,’ and Lassers have shown that 
the degree of opacification of the gallblad- 
der by the opaque material depends on the 
thickness of the gallbladder mucosa (usu- 
ally increased in these cases) and also on the 
presence of fluorescent granules in the mu- 
cosal cells containing hydrolyzing enzymes. 
In our series we have seen some cases where 
the hypercontraction was not related to an 
increased thickness of the mucosa layer. 


2. ANNULAR TYPE 


We designate it annular, when the adeno- 
myomatosis involves a circular section of 
the wall up to a width of 3 to 4 mm. We 
consider 1t as truly the initial stage of the 
segmental type. It is found in the usual 
locations of congenital septa, where some 
anatomic changes, such as hyperplasia of 
the mucosa and the appearance of the 





FIG. 2. Case 1. (4) Deformed gallbladder with stricture in the mid-portion. (B) Roentgenogram of the con- 
trast material-flled surgical specimen demonstrates wall thickening and Rokitansky Aschoff sinuses. (C) 
Photograph of the specimen shows bile material in the Rokitansky Aschoff sinuses, cholesterolosis and 
lipomatosis. (D) Fibrosis of the sphincter of Oddi. 
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Case 11. Adenomyomatosis, generalized type. (4) Calculus and fundal filling defect. (B) After 


gallbladder contraction, the Rokitansky Aschoff sinuses appear around the edge of the viscus. 


Rokitansky Ashoff sinuses, start to take 
place (Fig. 1, 5, C and D). These changes 
not only reach the root of the septum, but 
sometimes may also extend to the near-by 
gallbladder wall. We believe that the an- 
nular type originates in the septum. We 
have been fortunate to come across several 
cases, where the different developmental 
stages of adenomyomatosis in these septa 
were demonstrated. Thus, Case 1m (Fig. 
4; 4 and B) failed to show any signs of 
adenomatosis in the roentgenograms, but 
showed multiple stones and one congenital 
septum. The pathologic study revealed 
adenomyomatosis strictly localized to the 
septum. A more advanced stage 1s shown 
in Case Iv (Fig. 5, //-D), where there was 
marked increase in the thickness of the 
septum and the gallbladder wall proximal 
to it, and the histologic findings were 
epithelial and muscular hyperplasia, Roki- 
tansky Aschoff sinuses, and cholesterolosis. 

The septa in which adenomyomatosis 


occurs have been described in different 
locations: (z) between the cystic duct and 
the infundibulum; (b) between the in- 
fundibulum and the middle portion and the 
fundus, forming the phrygian cap; and (c) 
we have sometimes found another septum 
that is at the very tip of the fundus, farther 
away than the one present in the phrygian 
cap. 

In some cases it is difficult to determine 
by roentgenographic examination whether 
the stenosis 1s a congenital septum without 
any alterations, or whether the adenomyo- 
matosis process has already begun. 

We establish a diagnosis of annular type 
of adenomyomatosis by the presence of 
stenosis, Kokitansky Aschoff sinuses, and 
some other signs of hyperplastic cholecysto- 
ses, such as fixed wall filling defects, etc. 
However we must not forget that, espe- 
cially in zhe initial stages of adenomyo- 
matosis, roentgenologic study alone is some- 
times incapable of showing certain changes 
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FıG. 4. Case irr. Adenomyomatosis, annular type, early stage. (4) Phrygian cap; lithiasis beyond the septum. 
(B) Surgical specimen. The gallbladder wall at the insertion of the septum appears slightly thickened, and 


the Rokitansky Aschoff sinuses are visible. 


that, when present, will be found by the 
pathologist. 


3. SEGMENTAL TYPE 


This type, as the name suggests, has a 
limited extension. In our concept, this ex- 
tension of the pathologic process may oc- 
cupy partially or totally the space between 
2 congenital septa. It is a more advanced 
stage of the annular type, with a thicker 
wall than the normal gallbladder wall. Due 
to this thickening the lumen of the viscus 
is considerably reduced to a degree which is 
variable and depends on the evolutive stage. 
The hyperplastic segment also undergoes 
functional changes, having stronger con- 
tractions than the rest of the gallbladder 
wall. 

A. We call proximal segmental type the 
one that extends from the cystic infundib- 
ular septum to the infundibular middle 
septum (Fig. 6/7). This lesion involves a 
substantial portion of the gallbladder. Gen- 


erally the distal portion of the gallbladder 
is dilated. In this region the mucosa verv 
frequently shows the trabecular or co- 
lumnar appearance already referred to. 
Cholesterolosis and lithiasis are also fre- 
quently found. The roentgenologic appear- 
ance is one of a typical narrow passage in 
the infundibular region, variable dilatation 
of the distal portion and visualization of the 
Rokitansky Aschoff sinuses. The emptying 
time depends on the degree of stenosis in 
the proximal region. This narrow passage 
may be interpreted as a normal cystic 
duct roentgenographically (Case v; Fig. 7, 
A-E). 

B. The distal segmental type extends 
across the fundus up to the phrygian cap 
septum (Fig. 65). The involved segment 
may have a normal or a decreased lumen 
according to the evolutive stage. The 
Rokitansky Aschoff sinuses are numerous 
and well developed. The roentgenographic 
diagnosis is easy, based on the images of 


6 Jose R. Aguirre, Roberto O. Boher and Samira Guraieb —— Srpremser, 1960 





l'1G. 5. Case 1v. Adenomyomatosis, annular type, a more advanced stage. (4) September 9, 1955. Septum 
between the infundibulum ard the middle portion of the gallblacder. (B) January 25, 1965. Ten years 
later, the portion distal to the septum shows a reduced diameter and m presence of a stone. (C) Roent- 
genogram of the surgical specimen filled with contrast medium. The septum, the thickened wall, especially 
near the septum and the Rokitansky Aschoff sinuses are well demonstrated. (D) Surgical specimen, in 
which the Rokitansky Aschoff sinuses are seen. The gallbladder wall has a greater thickness than in Case 
ur. The mucosa beyond the septum shows signs of cholesterolosis. 
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the stricture and the Rokitansky 
sinuses (Case vir; Fig. 9, 4—-C). 

C. In the middle segmental type, which 
is the least frequent, the hyperplastic pro- 
cess assumes the shape of a napkin ring that 
leaves a tubular opening of varving size, 
joining the distal and proximal portions of 
the gallbladder. 

This segment is located between the in- 
fundibular middle septum and the phrvgian 
cap septum (Fig. 6C). Roentgenograms in 
these cases show a long stricture in the 
middle portion of the gallbladder and some- 
times Rokitansky Aschoff sinuses are seen 
at the same place or in the distal region 
(Case vi; Fig. 8). 

D. The middle-distal type is the most fre- 
quent variety of segmental adenomyoma- 
tosis. It involves both the distal and the 
middle parts of the gallbladder (Fig. 6D) 
(Case vii; Fig. 10, 4-C). 


4. LOCALIZED FUNDAL 


Sutherland!? described this type as a 
small benign tumor of the fundus. How- 
eren after the studies of Jutras and Léves- 
que,* and Lequesne and Ranger? we must 
consider it as another form of adenomyo- 
matosis. 

The lesion has been called fundal type 
by Colquhoun,’ solitary type by Fotopoulos 
and Crampton, and adenomyoma of the 
fundus by Arianoff et al! We call it lo- 
calized fundal type, believing that we are 
dealing with a segmental type localized at 
the fundus with special features derived 
from its location. We consider it a seg- 
mental type because it is limited in its 
proximal end, as all segmental types are, 
by a septum. We have not found any pre- 
vious description of the said septum which 
is located distal to the place where the 
phrygian cap septum is generally found. 
However, in some of our cases we have not 
been able to visualize this septum. It may 
take, when present, different shapes, either 
annular or as a falciform fold and, ac- 
cordingly, the communicating ostium may 
be central or excentric. 

Due to its particular location we must 


TYPE 


Hyperplastic Cholecystoses 


Aschoff 


J 





e 

v 

o 
o 


es oi LoT 

Gore e's, 
0090 OF 0 

eos? 





C D 


lic. 6. Diagrammatic illustration. Segmental aden- 
omyomatosis. (4) Proximal, (B) distal, (C) 
middle, and (D) middle-distal involvement. 


realize that the hyperplasia 1s not only con- 
centric but the fundus also takes part in the 
growth, so that we find a circular parietal 
thickening together with a bulging of the 
thickened fundus. This is a progressive 
process that produces different evolutive 
stages. In the first stage, the thickening 
beyond the septum, which is poorly de- 
veloped, 1s of a minimal degree, the ostium 
being central (Fig. 11,7), or excentric 
(Fig. 118) (Case 1x; Fig. 12, 4—-C). In the 
second stage (Fig. r1C), the growth is 
more marked leaving a very narrow tubular 
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lic. 7. Case v. Adenomyomatosis, proximal segmental type. (4) Numerous stones are seen beyond a filiform 
stricture of about 1. $ cm. length. (B) After the fatty meal the gallbladder presents a remarkable deformity 
without emptying. (C) Surgical specimen shows reduction of the infundibular internal diameter with 
thickening of the infundibular wall and Rokitansky Aschoff sinuses. Cholesterolosis is evident at the fundus. 
(D) Photomicrograph shows cholesterolosis. (Æ) Photomicrograph demonstrates the Rokitansky Aschoff 
sinuses filled with solid bile penetrating through the muscular layer. 


Fic. 8. Case vr. Adenomyomatosis, middle segmen- 
tal type. There is a narrow passage in the middle 
portion of the gallbladder and a stone is visible in 
the proximal portion. 

















XM 


space in its middle and a smaller ostium 
(Case x; Fig. 13, 4-C). In the third stage 
(Fig. 11D), hyperplasia has completely 
closed the passage, the lesion appearing 
similar to a pseudofundus which may be 
convex and may havea central dimple, cor- 
responding to the primitive ostium (Case 
xi; Fig. 14, 4-C). In all 3 stages a small 
tumor is palpated at the fundus, being 
harder in Stage i11. Anatomically there is a 


Fic. 9. Case vir. Adenomyomatosis, distal segmental type. (4) Stenosis between the distal and middle seg- 
ments with lithiasis. (B) Roentgenogram of the surgical specimen filled with contrast medium shows stric- 
ture and wall thickening, with Rokitansky Aschoff sinuses beyond the stricture. (C) Photograph of the 
surgical specimen. 
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l'1G. 10. Case vi. Adenomyomatosis, middle-distal type. (4) The septum is between the infundibulum and 
the middle segment. The diameter distal to the stricture is smaller than proximally. (B) Roentgenogram of 
the contrast medium-filled surgical specimen shows a narrow passage between the proximal and distal 
segment, with thickening of the wall and reduction in the diameter of the latter segment. (C) The surgical 
specimen shows thickening of the septum between the infundibulum and the middle portion. There is 
marked thickening of the wall in the middle and distal portion, where the Rokitansky Aschoff sinuses open. 


hyperplasia of the muscular and epithelial 
layers, with many cavities, which are gen- 
erally large and intercommunicate with 
each other, resembling on cut section a 
sponge. These cavities are the Rokitansky 
Aschott sinuses, containing concentrated 
and hardened bile or small calculi. Jutras 
et al.’ describe the roentgenologic signs, 
which are well known, as filling defects 
(crater-like images), pseudocalculi, diverti- 
cula and “organ points" as well as ‘‘ro- 
settes.” Based on the histologic appearance 
and evolutive stages, we observed other 
aspects. Thus in Case ix, which may be 
considered as belonging to Stage 1, the Ro- 
kitansky Aschoff sinuses are very small. In 
Stage II (Case x), there is a narrow passage 
ending in a small circular image, sur- 
rounded by the Rokitansky Aschoff sinuses, 
as a necklace, giving the image of a rosette 
as described by Jutras ef aZ? In Stage 11 
(Case x1), there is a pseudofundus image 


which is generally convex and may present 
a central crater also mentioned by Jutras 
et al^ The Rokitansky Aschoff sinuses are 
not seen. 


ASSOCIATED PATHOLOGY 

We consider the presence of associated 
pathologic conditions with cholecystoses of 
interest. for future pathologic consider- 
ations. 

In our series we have found the following 
associated conditions: (1) gallbladder lithi- 
asis, 36 per cent; (2) fibrosis of the sphincter 
of Oddi, 6 per cent; and (3) cancer, 6 per 
cent. 


CONCLUSIONS 
(1) The value of the classification of 
Jutras e£ al is emphasized and partial 
aspects of 1t are analyzed. 
(2) The authors add to the classification 
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of adenomyomatosis by Jutras e£ a7.» and 
Colquhoun the annular and middle-distal 
segmental tvpes. 

(3) Attention is called to the fact that 
congenital septa may be the seat of hvper- 
plastic cholecystosis. 

(4) The important diagnostic signif- 
icance of the Rokitansky Aschoff sinuses is 
pointed out. 

(s) The sequence of septum-cholecy- 
stosis and septum-cholecystosis-lithiasis 1s 
suggested. 

(6) Cholecystosis 1s an evolutive con- 
dition. 

(7) A new concept of the physiopathol- 
ogy of the localized fundal type is given. 

(8) The roentgenographic studies may 


Fic. 11. Diagrammatic illustration. Adenomyoma- 
tosis, localized fundal type. (4) First stage, septum 
with central ostium. (B) First stage with excentric 
ostium. (C) Second stage. (D) Third stage. 
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Fic. 12. Case ix. Adenomyomatosis, localized fundal 
type, first stage. (4) Deformed fundal image with 
a finger nail-like shadow. (B) Roentgenogram of 
the contrast material-filled surgical specimen. 
There is a small notch corresponding to a septum 
at the tip. (C) Septum at the very bottom of the 
fundus and a small fundal cavity are seen. 


not always reveal all the elements shown by 
the pathologic studies. 

(9) The authors attach more significance 
to the morphologic than to the functional 
changes in the roentgenologic studies. 


José R. Aguirre, M.D. 
Itufaingo $73 
Córdoba, Argentina 
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l'1G. 13. Case x. Adenomyomatosis, localized fundal type, second stage. (4) Septum at the fundus with a 
small cavity distally surrounded by Rokitznsky Aschoff sinuses. (B) Surgical specimen. There is evidence 
of thickening of the wall and Rokitansky Aschoff sinuses. (C) Photomicrograph of Rokitansky Aschoff 
sinuses. 





lic. 14. Case x1. Adenomyomatosis, localized fundal type, third stage. (4) Small fundal deformity. (B) 
Surgical specimen roentgenogram shows small crater-like image at the bottom due to thickening of the 
fundal wall. (C) Surgical specimen shows tumor-like formation at the fundus with a small central umbilica- 


tion. 
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INTRAVENOUS CHOLANGIOTOMOGRAPHY 
WITH BILIVISTAN* 


REPORT ON A NEW CONTRAST MEDIUM FOR THE VISUALIZATION 
OF THE EXTRABILIARY SYSTEM 


By A. F. GOVONI, M.D.,t and A. TOTI, M.D.t 


SAULT STE. MARIE, CANADA AND FERRARA, ITALY 


HE introduction in 1953 of iodi- 

pamide!? made it possible to evaluate 
roentgenologically, by intravenous injec- 
tion, the morphology and function of the 
whole extrabiliary system. 

This method of investigation 1s now quite 
standardized and its indications, contrain- 
dications and drawbacks are well known." 

Recently bilivistan,* a new contrast me- 
dium for intravenous cholangiography, has 
been introduced in Europe following the 
clinical and roentgenologic studies by Frik 
and Chen,’ Haastert, Hoppe,® Kramer," 
and Schirmeisen.'5 

Bilivistan 1s a mixture of salts of sodium 
and salts of the methylglucamine of the 
logycamide, or diglycolic acid di-(3- 
carboxy-2, 4, 6-triiodoanilide) in a propor- 
tion of 4:6. Bilivistan is classified as a 
diamide, but while cholografin is an iodi- 
pamide, bilivistan is an ioglycamide (Fig. 
Lk 

Its pH initially was 6-6.4 (bilivistan 
SHa19), but recently it has been increased 
to 7.2—7.4 (bilivistan SH847). In Table 1 
the characteristics of ioglycamide and iodi- 
pamide are compared. 


One ml. of bilivistan contains 0.5 gm. of q I 


logly camide, equal to 276 mg. of iodine. The 
contrast medium is almost completely 
bound (95 per cent) to the plasma proteins. 

Bilivistan, like cholografin, has a marked 
hepatotropism because of its adipic and 
diglycolic chains. Furthermore, it is not 
metabolized in the organism and is elim- 
inated unchanged in the bile and urine. 


* Bilivistan is produced by Schering AG, Berlin, W. Germany. 


Only a minimal amount is absorbed by the 
intestinal tract and, therefore, there is no 
significant enterohepatic cycle. Ten to 25 
per cent is eliminated through the kidneys, 
slightly more than cholografin. 

Langecker and co-workers” have studied 
the concentration and elimination of bili- 
vistan and biligrafin in the bile. Biligrafin 
is eliminated more rapidly than bilivistan 
which remains in the bile longer and in 
greater concentration (Fig. 2, 4 and B). 


COOH COOH: 
I I I i 


NHCO( CH,) 4COHR 


CHOLOGRAFIN 


COO: 


. COOH 


NHCOC H CH 2È ONH 





BILIVISTAN 


Fic. 1. Chemical formulae of cholografin 
and bilivistan. 


* Exhibit presented at the Sixty-ninth Annual Meeting of the American Roentgen Ray Society, New Orleans, Louisiana, October 1-4, 


1968. 


T Active Consultant Radiologist, General Hospital, Sault Ste. Marie, Ontario, Canada. 
1 Lib. Doc. Radiol, Radiologist-in-Chief, Arcispedale S. Anna, Ferrara, Italy. 
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Intravenous Cholangiotomography with Bilivistan Ij 


TABLE I 


CHEMICAL CHARACTERISTICS 


Biligrafin* BilivistanT 
Organic todic acid Iodipamide Ioglycamide 
Molecular weight I,140 1,127 
Salts Methylglucamine Sodium and Methylglucamine 
Molecular weight 1,584 1,518 (salts of methylglucamine) 
1,175 (sodium salts) 
Aqueous solution of the salts 
Specific weight I.277 1.305 
at 20° 6-6.4 (SH 419) 
pH — 7.277.6 7.2-7.4 (SH 847) 
Osmotic pressure 1g Atm. 22 Atm. 
Per cent of iodine in the 
50 per cent solution 25 per cent 27.35 per cent 
Iodine content per ml. in the 
5o per cent solution 250 mg. 276 mg. 
Iodine content in 20 ml. of the 
5o per cent solution 5 gm. 5.52 gm. 


* Biligrafin= Adipic acid-di-(3-carboxy-2,4,6 triiodoanilide). 


T Bilivistan= Diglycolic acid di-(3-carboxy-2,4,6 triiodoanilide). 


The pharmacologic studies have also 
shown that bilivistan is better tolerated 
than iodipamide. The LDso for the rat is 
7.2 gm. per kg. of body weight, correspond- 
ing to about 50 times the usual intravenous 
dose in man. In experimental studies a 
group of rats and a group of dogs were 
given daily, for 14 days, intravenous injec- 
tions of bilivistan: 1.2 gm. and o.5 gm. per 
kg. of body weight, respectively. At the 
end of the experiments no essential differ- 
ence was found in the body weight, blood 
picture, urine sediment or in the weight of 
liver, heart, kidneys and endocrine glands 
between a control group and the animals 
treated with bilivistan. Futhermore, the 
contrast medium was well tolerated by the 
walls of the veins and arteries in the ex- 
perimental animals, and subcutaneous or 
intramuscular injection caused no local ir- 


»- 


Fic. 2.(4) Concentration of biligrafin (—-—-— ) and 
bilivistan (—) in the bile of rats. (B) Elimination 
of biligrafin (—-—-— ) and bilivistan (—) in the bile 
of rats. (From Haastert.2 By kind permission of 
the author and G. Thieme Verlag Publisher, 
Stuttgart, W. Germany.) 


ritation. Finally, a dose of 1 gm. per kg. of 
body weight, which is seven times the dose 
used in man, was required to lower the 





& per cent 
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TABLE II 
DEGREE OF DEMONSTRATION OF THE EXTRABILIARY SYSTEM IN 20 UNSELECTED CASES 





Intravenous Intravenous 
Oral Cholecystography Cholangiography with Cholangiography with 
Iodipamide loglycamide 


Not 


Good | Mod-| poor | Visual. 
erate ized 











Gallbladder pi 6 2 5 
Common He- 

patic Duct 2 18 
Common 

Bile Duct 3 2 2 13 





Not Not 


Mod- Poor | Visual- | Good Mod- Poor | Visual- 
C erate 


rate ized ized 














EO teeta 


* Post-cholecystectomy in 1 case. 


blood pressure 40-60 mm. of Hg. This fall 
in blood pressure was reversible. However, 
an irreversible fall in blood pressure of 
about 100 mm. of Hg was caused by the 
same amount of biligrafin in the anima]. ? 


TECHNIQUE 


The technique of examination adopted 
by the several authors who have been using 
bilivistan! 3.4618 differs only basically from 
intravenous cholangiography with iodipa- 
mide in the timing of the cholangiograms. 

In the long series of intravenous chol- 
angiographies with biligrafin and chologra- 
fin, one of us (AFG) has found that a non- 
fasting patient is less subject to side- 
effects, in particular nausea, retching or 
vomiting, and that the patient is in a 
"better frame of mind." We performed the 
examination in patients who had a light 
breakfast 24 to 3 hours before coming to 
our Department. We also found useful the 


administration of 50 mg. of diphenydramine 
hydrochloride before the injection of the 
contrast medium. A sensitivity test is per- 
formed by injecting 1 ml. of bilivistan in- 
travenously. If no untoward reactions are 
noted, the remaining 19 ml. are injected in 
about 5 minutes. We should add here that 
we do not consider a negative test a def- 
inite indication of nonhypersensitivity to 
the contrast agent. The usual care is taken 
as for any other examination in which con- 
trast media are given intravenously. 

Regarding the speed of injection of the 
loglycamide, Dochez has noted in his series 
of cases that a rapid injection of bilivistan, 
in I minute and less, resulted in excellent 
tolerance to the contrast medium. In those 
cases which presented some degree of re- 
action, the injection of bilivistan was made 
in the usual longer time. 

In our series we found that the first 
cholangiogram could be taken about 60 


Tase III 
ROENTGENOGRAPHIC AND SURGICAL PATHOLOGIC FINDINGS IN II OF THE 20 UNSELECTED CASES 





Hyperplastic 
Cholecystosis 










Roentgen 
Findings 








Surgical Patho- 
logic Findings 


* Two cases also presenting Rokitansky-Aschoff sinuses. 


Adhesions 


Calculi and | Cholecystitis 
Cholecystitis 


and Calcul? Cholecystitis 
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minutes from the time of injection. At that 
time almost always there is satisfactory 
visualization of the extrabiliary system. In 
patients with history of cholecystectomy, 
we begin taking the cholangiograms in 30 
ninutes. 

The patient is placed in the prone posi- 
tion, the right side slightly elevated, on 
the tomographic table at the time of the 
irst cholangiogram following the injection, 
so that at the right moment tomographic 
studies can be performed without having to 
reposition the patient or move him from 
one room to another. With Wise,!® we be- 
lieve ' . that the patient should remain 
in a constant position for the duration of 
the examination if optimum results are to 
be expected." Finally, not infrequently a 
better visualization of the common bile 
luct by tomography is obtained with the 





Tolerance to the contrast medium: 


L] good moderate E poor 


Fıc. 3. Tolerance to the bilivistan in 69 
controlled cases. 


Intravenous Cholangiotomography with Bilivistan I 
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Tolerance to the contrast medium: 


[ ] Good Ee] Moderate E Poor 


lic. 4. Opacification of the extrabiliary system 
in 69 controlled cases. 





patient in the right lateral decubitus. In 
this position the common bile duct would 
lie parallel to the tomographic plane. 

As soon as the gallbladder and the ex- 
trabiliary ducts are visualized, cholecysto- 
grams are taken with the patient 1n the up- 
right position; then a "fatty meal" is given 
to the patient. The cholecystogram taken 
30 minutes later permits an evaluation of 
the gallbladder in the cholecystokinetic 
stage. It is in this stage that minimal or 
early changes, such as the ones due to 
hyperplastic cholecystosis, can be demon- 
strated. At times we found (AFG) that in 
this stage pharmacodynamic studies and 
also repeat roentgenotomography of the 
extrabiliary system were very useful. 


RESULTS 


For statistical purposes we have taken 


18 A. F. Govoni and A. Toti SEPTEMBER, 1969 





te 


Fic. 5. (4-C) G.H.-H 2509. S. A. age 5 
years, sex female. 
There was a history of recurrent pain in 
the right hypochondrium, intermittent 
dyspepsia and nausea for the past few 
years. Oral cholecystographies in 1965 and 
in 1966 were within normal limits, apart 
from an irregularly shaped gallbladder. 
In April, 1968, the patient was re-admit- 
ted to the hospital. A third oral chole- 
cystography demonstrates once more a 
normal concentration and a deformed gall- 
bladder, angulated twice on itself (4). The 
triloculation of the viscus is better demon- 
strated in the cholecystokinetic stage (B). 
An intravenous cholangiotomography with 
bilivistan confirms the constant deformity 
of the viscus and demonstrates a normal 
common bile duct (C). The roentgenologic 
conclusion was a possible cholecystosis 
P without all the typical features or adhe- 
sions. 

At surgery bands of adhesions sur- 
rounded and deformed the gallbladder, 
which was freed with difficulty. No gross histologic abnormalities were found. 


E d 


EET D f 





into consideration only patients examined by intravenous cholangiography with iodi- 
during the first 6 months of 1968. pamide. In 69 cases which were followed, 
Eighty-one patients presenting clinical no side effects were noted in 55. In the re- 
symptoms related to the extrabiliary sys- maining 12 the reactions were only minimal, 
tem were examined with bilivistan. All pa- except in 2 cases which presented tran- 
tients were previously examined by oral sitional hypotension (Fig. 3). 
cholecystography, and a large number also Theopacification of the whole extrabiliary 
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system was good in 45 cases, moderate in 
4, and poor in Io cases (Fig. 4). In Table 11 
are summarized the results obtained in 20 
unselected patients, and in Table im the 
roentgenographic and surgical pathologic 
findings in 11 of the 20 unselected cases. 

Illustrative examples of case reports are 
given in Figures 5, 7—-C; 6, 4 and B; and 7. 


CONCLUSIONS 


The advantages of bilivistan can be sum- 
marized as follows: 


1. Better tolerance to the contrast me- 
dium. 
Simultaneous visualization of the 
whole extrabiliary system, which re- 
mains opacified for a long period of 
time. 


tO 


ry 


J 


6. 


Intravenous Cholangiotomography with Bilivistan I9 


. No tying down of a radiographic room 


for an unnecessarily long time, since 
the injection can be performed in the 
hospital ward, or in a nonradiographic 
room if the patient is examined on an 
ambulatory basis. This is because the 
first cholangiogram is usually taken 60 
minutes from the time of injection. 
Examination requiring fewer roent- 
genograms, resulting in a decrease in 
the radiation exposure of the patient 
and also in a diminished cost of the 
examination. 

Satisfactory tomographic studies of 
the topographic anatomy of the gall- 
bladder and ducts. 

Excellent visualization of the function 
of the extrabiliary system by phar- 
macologic studies because of the si- 





Fic. 6. (4 and B) G. H.-H 1963. E. M., age 59 years, sex female. 
This §9 year old woman was admitted to the hospital with a history of recurrent pain in the right hy- 
pochondrium, nausea, and dyspepsia for some years. These symptoms had become more frequent in 


recent months. 


Oral cholecystography shows a normally opacified gallbladder which contains a few small radiolucent 
calculi (4). These findings were confirmed a few days later by intravenous cholangiotomography with 
bilivistan. In the tomographic studies excellent demonstration of the right and left hepatic ducts and of the 


extrabiliary ducts was obtained (B). 


The pathologic diagnosis was cholelithiasis without cholecystitis. 
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Fic. 7. G. H. - H 3550. M. P., age 59 years, sex fe- 
male. 

This patient had been investigated a few times 
for symptoms related to gallbladder pathology. 
Her symptoms had become more frequent and 
more severe during the last 6 months. 

Oral cholecystographies performed previously 
demonstrated cholecystitis and cholelithiasis. 

Before surgery bilivistan cholangiotomography 
was performed in order to evaluate the extrabiliary 
ducts. These were demonstrated to be within the 
normal limits, with a rather long cystic duct Joining 
the common bile duct in its middle third. 

At surgery the roentgen findings were confirmed. 


multaneous and protracted opacifica- 
tion of the gallbladder and ducts. 

Use of a contrast medium which can 
also be injected intramuscularly with- 
out discomfort to the patient. 


~] 


A. F. Govoni, M.D. 

Department of Radiology 

General Hospital 

Sault Ste. Marie, Ontario, Canada 
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GALLBLADDER VISUALIZATION FOLLOWING THE 
INJECTION OF DIATRIZOATE* 


By HERVEY D. SEGALL, M.D.1 


LOS ANGELES, CALIFORNIA 


LL intravenous contrast media have the 
potentiality of being excreted in the 
bile or the urine. This is evident in the case 
of cholografin, which regularly opacifies the 
renal collecting system shortly after injec- 
tion. Heterotopic excretion of pyelographic 
agents may also occur, but incidental opa- 
cification of the gallbladder with these sub- 
stances 1s an unusual phenomenon. 


REPORT OF CASES 


CasE 1. A 48 year old Caucasian male was 
admitted to the UCLA Medical Center at noon 
on May 25, 1966 with a history of intermittent 
colicky right Hank pain which had begun on the 
previous day. The right side of his abdomen 
was moderately rigid to palpation. Urinalysis 
showed 35 to 40 red blood cells per high power 
feld. Other values were: urine, pH 8.5, crea- 
tinine 1.4 mg. per cent, total bilirubin 0.8 mg. 
per cent, and alkaline phosphatase 4.6 King- 
Armstrong units. 

Intravenous urography was performed using 
60 cc. of sodium diatrizoate (hypaque). The 
left kidney was visualized at 5 minutes and ap- 
peared anatomically normal. The left ureter 
was normal. Only a nephrogram was seen on the 
right side on initial studies with caliectasis 
becoming evident at 15 minutes. Finally, at 3 
hours and 15 minutes after injection, hydrone- 
phrosis and hydroureter with obstruction in the 
region of the right sacral ala was demonstrated. 
In the interim, another 30 cc. of sodium 
diatrizoate had been injected. 

A repeat roentgenogram the following morn- 
ing showed no contrast medium outlining the 
urinary tract; however, the shadow of the gall- 
bladder was seen. A repeat urography a week 
later showed no progress in descent of the ob- 
structing stone. A very faint visualization of the 
gallbladder was again noted on studies at 3 
hours. No roentgenograms beyond this time 
were obtained. The stone was removed at 
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surgery. He was discharged in good condition 
on June 3, 1966 and did not return to the clinic. 


Case 11. A $5 year old retired Air Force 
Lieutenant Colonel appeared at USMCAS El 
Toro Officers Sick Call on March 15, 1967 for a 
routine check-up. It had been known since 
1966 that he had polycystic kidneys and they 
were redemonstrated following an infusion of 
200 cc. of hypaque in 200 cc. of dextrose and 
water (Fig. 2). On the morning of infusion 
pyelography, his blood urea nitrogen was 40 
mg. per cent, his urinalysis revealed I to 3 
white blood cells per high power field, a specific 


* From the Department of Radiology, UCLA School of Medicine, Los Angeles, California. 
T Present Address: Department of Radiology, Neurological Institute of New York, Columbia-Presbyterian Medical Center, New 
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Fic. 2. Case 11. Polycystic kidneys demonstrated bv 
infusion pyelography. 


gravity of 1.008, and there was no albuminuria. 
Roentgenograms taken the following morning 
showed opaque medium in the gallbladder and 
in the bowel, as well as some contrast material 
still in the kidney calyces (Fig. 3). 

He returned for repeat infusion pyelography 
on January 11, 1968, at which time the same 
dose of hypaque was used. No contrast medium 
in the gallbladder was seen on studies taken at 





l'iG. 3. Case ir. Twenty-four hours later the gall- 
bladder is opacified. Contrast medium is also seen 
in kidney calyces and in the bowel. 
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3 hours, but the gallbladder was again demon- 
strated at 24 hours. At that time his blood urea 
nitrogen was 45 mg. per cent. 


Case ut. A 46 year old retired Air Force 
Master Sergeant appeared at USMCAS E] Toro 
Station Hospital on February 22, 1967, com- 
plaining of hematuria and pain radiating from 
the left lower quadrant of the abdomen to the 
testicle. The urinary tract roentgenogram 
showed several opaque densities adjacent to the 
left ureterovesical junction, none of which 
could be excluded from the left ureter. Urine 
examination showed red blood cells too num- 
erous to count. He reported having passed 
several small calculi when he reappeared on 
February 27, 

On March 14, 1967, 60 cc. of hypaque was 
injected intravenously. After the injection was 
completed the technician observed a transient 
episode of pallor, dizziness and sweating but 
did not feel this was serious enough to call a 
physician. He continued to expose films in the 
usual sequence with careful attention to exact 
timing. At 3 minutes after injection, bilateral 
nephrograms were obtained (Fig. 4), but cal- 
yceal visualization did not occur until § min- 
utes. The distal pelves and ureters were not 


1967. 





hic. 4. Case iir. Three minutes after hypaque injec- 
tion, the nephrographic phase only is seen. Pelvio- 
calyceal structures are not vet seen. 
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seen until ro minutes (Fig. 5). The calcifica- 
tions seen on the previous roentgenogram were 
shown to be unrelated to the left ureter. The 
delayed visualization was thought to be due to 
decreased renal blood flow secondary to the 
transient episode of hypotension. A faint sha- 
dow of the gallbladder was seen on anteropos- 
terior and right posterior oblique roentgeno- 
grams taken the following morning (Fig. 6). A 
blood urea nitrogen determination done fol- 
lowing intravenous pyelography was r$ mg. 
per cent. At that time the urine's specific 
gravity was I.028, and there was no albumin- 
uria. Four to 8 red blood cells and 1 to 3 white 
blood cells per high power field were found. 


Case 1v. A 42 year old white female appeared 
at the UCLA Medical Center on March 22, 
1967 for intravenous pyelography followed by 
urea wash-out. She had been admitted for 
evaluation of dyspnea on exertion and was 
found to have a blood pressure of 190/ 110-120. 

After 60 cc. of 76 per cent renografin was in- 
jected intravenously, delayed nephrograms ap- 
peared. The calyceal tips only were seen at 4 
minutes after injection, and the renal pelvis 
and upper ureters were first seen on the Io 
minute roentgenogram. The kidneys were 
equal in size and there were no structural ab- 
normalities. The gallbladder was incidentally 
seen on roentgenograms taken at 3 minutes 


-y : 





Frc. €. Case 111. Ten minute roentgenogram 
showing normal pelviocalyceal anatomy. 
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Fic. 6. Case rir. Twenty-four hour roentgenogram 
showing a faint gallbladder shadow. 


after infusion of urea was begun. At that time 
the creatinine was 1.5 mg. per cent. Other 
values were: urine specific gravity, 1.012, I+ 
proteinuria, 7-8 white blood cells per high 
power field, 2-4 granular casts per high power 
held, and bacteriuria 2+. Urine culture re- 
vealed E. coli above 100,000 per ml., and 
Klebsiella-Aerobacter above 100,000 per ml. 
With urea infusion a delay in wash-out on the 
right side was shown (Fig. 7). This was not 
followed up by renal arteriography at the time 
of left heart catheterization 2 weeks later; con- 


> 


Frc. 7. Case iv. Delayed right-sided wash-out after 
urea infusion. The gallbladder is now seen. 





lic. 8. Case iv. Intense gallbladder shadow 
5 days after angiocardiography. 


sequently no proof as to the type of renal lesion 
was obtained. Five days after the cardiac study 
(during which an unknown amount of 76 per 
cent renografin was used) roentgenograms taken 
during the barium enema examination showed 
a gallbladder shadow which was more intense 
than that seen during the urea wash-out study 
(Fig. 8). At that time the creatinine was 1.7 
mg. per cent. 


Case v. A $0 year old male was given 100 cc. 
of hypaque at the St. Mary’s Hospital of Long 
Beach. His kidneys did not opacify until 2 
hours after injection of the contrast material. 
At that time the gallbladder was first seen as 
well as bilateral hydronephrosis and hydro- 
ureter. His creatinine was 2.2 mg. per cent. 


DISCUSSION 


According to Lasser, the principal fac- 
tor determining the excretory pathway of 
a contrast medium ts its ability to bind to 
serum protein. The single unsubstituted 
position in the benzene rings of cholografin 
(Fig. 1) favors its union to albumin and 
subsequent excretion bv the liver. 
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The completely substituted benzene ring 
of sodium diatrizoate® favors urinary excre- 
tion (Fig. 1). However, sodium diatrizoate 
may be only weakly bound to albumin. 

McChesney and Hoppe,* in animal stu- 
dies on tissue distribution of sodium dia- 
trizoate, showed that about 5.7 per cent of 
the injected dose was found in the liver and 
bile half an hour following injection. At 5 
hours after injection, about 92 per cent of 
the sodium diatrizoate had been excreted 
in the urine. At this time, about 2.2 per 
cent of the injected dose was found in the 
liver and bile while less than 0.5 per cent 
was found in kidney tissue. It 1s said that 
to per cent of intravenously injected reno- 
grafin (a diatrizoate with methylglucamine 
salts) passes through the biliary tract. 

The initial case presented here is one of 
the first cases reported of gallbladder visu- 
alization following hypaque injection. In 
the first published case! there was no elimi- 
nation by the kidneys at Io, 20 and 35 
minutes after injection, but intense visuali- 
zation of the gallbladder and biliary tree 
occurred at 1 and 2 hours. 

Other cases of heterotopic excretion of 
urographic agents have been reported. 
Woolley eż al.” reported that 12 of 25 pa- 
tients showed some degree of gallbladder 
opacification 2 hours after injection of 
standard doses of 70 per cent sodium 
acetrizoate (urokon sodium). This is not 
surprising. Examination of the acetrizoate 
benzene ring shows an unsubstituted sth 
position (Fig. 1). 

Prior to this, Orloff reported his experi- 
ence in obtaining intravenous cholecvsto- 
grams using the same material. It 1s inter- 
esting to note that in his studies the degree 
of gallbladder opacification obtained was 
inversely proportional to the renal function. 
In the case previously reported, where hy- 
paque had been used,! there were abnor- 
malities in kidney function (creatinine 1.3 
mg. per cent, serum urea nitrogen 31 mg. 
per 100 ml., and urine albumin 2+), al- 
though the type of renal pathology was not 
mentioned. In Woolley and co-workers’ and 
Orloff's studies with sodium acetrizoate, 
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clearly visible gallbladder shadows had been 
shown to occur in the absence of renal ab- 
normalities. Thus far, in the case of the 
diatrizoates, easily discernible heterotopic 
visualization of the gallbladder, as a rule, 
has been associated with delayed renal opa- 
cification at pyelography and elevated blood 
urea nitrogen and creatinine values. Renal 
abnormalities were listed in some of the 11 
cases reported in the German literature by 
Schermuly’ and Rethelyi? in which uro- 
grafin, the “European Hypaque,” was used. 
Unfortunately, the blood urea nitrogen and 
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creatinine values were not recorded and the 
sequence of renal visualization not suffici- 
ently tabulated to be included in our anal- 
ysis (Table 1). We have seen incidental vis- 
ualization of the gallbladder after injection 
of conray products (sodium and melgumine 
iothalamate) in more than one uremic pa- 
tient. The structure of iothalamate 1s re- 
corded in Figure 1. As in the diatrizoates, 
the iothalamate benzene ring is fully sub- 
stituted. 

We have obtained anteroposterior and 
right posterior oblique roentgenograms of 


TABLE I 


VISUALIZATION OF THE GALLBLADDER FOLLOWING INJECTION OF HYPAQUE AND RENOGRAFIN 











Urinary Tract 
Pathology 


Case 





Arendt and Zgoda! Not mentioned 


Blood Chemistry 


Creatinine 1.3 mg.; 
serum urea nitrogen 








Time of Gallbladder 
Discovery After 
Injection 


Dose of 
Diatrizoate 





One hour (seen also 
at 2 hours) 


30 cc. hypaque 


31 mg./1oo ml. 


Ureteral stone 


Case 1 (UCLA) 
(R.L.) 


Case 11 (El Toro) 


Polycystic kidneys 


(H.W.M.) 

Case 111 (El Toro) ? Decreased renal 

(G.N.) blood flow secon- 
dary to hypoten- 
sion. 


Past history of ure- 
teral calculi 


Case 1v (UCLA) ?  Nephrosclerosis 

(G.T.) (secondary to essen- 
tial hypertension). 
? Unilateral renal 
artery lesion 


Bilateral 
nephrosis 


Case v (St. Mary’s 
Long Beach) 
(R.W.) 


hydro- 





(a) May 25, 1966: 
Creatinine I.4 mg. 
(b) June r, 1966: 
Creatinine not ob- 
tained 


(a) March 15, 1967: 
Blood urea nitrogen 
40 mg./ 100 ml. 

(b) January 11, 
1968: Blood urea 
nitrogen 45 mg./100 
ml. 


Blood urea nitrogen 
15 mg./1oo ml. 


(a) March 22, 1967: 
Creatinine I.5 mg. 


(b) April 1o, 1967: 
Creatinine 1.7 mg. 


Creatinine 2.2 mg. 





m —ánÓ — — —_ = - = 


go cc. hypaque 


30 cc. hypaque 


200 cc. hypaque 


200 cc. hypaque 


60 cc. hypaque 


60 cc. 76 per cent 
renografin 


? dose 76 per cent 
renografin 


100 cc. hypaque 


24 hours 
Faint gallbladder 
shadow at 3 hours 


24 hours 


24 hours (but not 
seen at 5 hours) 


Faint gallbladder 
shadows at 24 hours 


Within 1/2 hour 


5 days 


2 hours 
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the gallbladder area in 101 normal cases 24 
hours after double dose pyelography, and 
also following 4 normal infusion pyelograms 
(using 150 to 200 cc. of sodium diatrizoate 
in an equal volume of dextrose and water). 
In these cases the 24 hour follow-up exami- 
nations showed no clear-cut biliary. tract 
shadows. Twenty-eight other cases were 
studied where significant urinary tract pa- 
thology existed, but no delayed gallbladder 
visualization occurred. A few of these had 
mildly elevated blood urea nitrogen deter- 
minations. The 2 cases of heterotopic gall- 
bladder opacification at USMCAS El Toro 
were discovered in the course of routine 24 
hour abdomen roentgen examinations. The 
above mentioned roentgenograms were also 
obtained 3 hours after double dose pyelo- 
graphy in 97 normal cases and following 4 
normal infusion pyelograms. No gallbladder 
shadows were seen. 

Since undertaking this study we have 
been prompted to believe that renal dys- 
function favors heterotopic excretion of the 
diatrizoates, and recent work supports this 


belief? 


SUMMARY 


Five new cases of heterotopic visual- 
ization of the gallbladder with diatrizoate 
are described. Repeat studies were per- 
formed in 3 of these cases and the phenom- 
enon was shown to recur. 

Using sodium diatrizoate there was no 
heterotopic opacification of the gallbladder 
24 hours after double dose intravenous 
pyelography in 101 normal cases; it did not 
occur after 3 hours in 97 other normal 
cases. It also did not result following 8 
normal infusion pyelographies. 

As a general rule, when this phenomenon 
has occurred with the diatrizoates, renal 
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dysfunction with delayed excretion of con- 
trast material has been shown to exist and 
creatinine and blood urea nitrogen values 
have been elevated. 
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POTENTIATED INTRAVENOUS CHOLANGIO- 
TOMOGRAPHY* 


By A. F. GOVONI, M.D., C.R.C.P.(O,1 A. BIOLCATI-RINALDI, M.D.,t and A. TOTI, M.D.$ 


SAULT STE. MARIE, ONTARIO, CANADA AND FERRARA, ITALY 


HE extrabiliary system was first visu- 

alized by Graham and Cole,” following 
the intravenous injection of tetrabromo- 
phenolphthalein diluted in distilled water. 
However, visualization of the extrabiliary 
ducts was seldom achieved. 

The introduction of oral contrast agents 
permitted a more satisfactory evaluation 
of the morphology of the gallbladder and, 
at times, of the main ducts. For these 
reasons the intravenous method, which was 
not free from severe reactions and not al- 
ways an easy procedure to perform, fell into 
disuse. Many radiologists, however, still 
preferred the intravenous method of in- 
vestigation because it did not depend on the 
intestinal reabsorption of the contrast me- 
dium, as in oral cholecystography. 


HISTORICAL REVIEW 


It was only in 1953 (following the intro- 
duction of a new contrast medium, sodium 
iodipamide, by Gaebel and Teschendorf,!” 
and Hornykiewytsch and Stender,” and the 
appearance soon thereafter of papers by 
Benassi, Glenn ef a/,? and Wise and 
O’Brien,** to name only a few of those who 
brought further information on the new 
contrast medium) that intravenous chol- 
angiography became the method of choice 
for the roentgen visualization of the extra- 
biliary system, 7.e., gallbladder and ducts. 

In 1955 another compound was intro- 
duced which, for many, represented a def- 
inite improvement on the original sodium 
iodipamide. The new compound was an 
iodipamide methylglucamine. 

The new contrast media were quite satis- 
factory but the danger of secondary re- 


actions was always present and not in- 
frequently there was poor visualization of 
the extrabiliary ducts. Soon after the in- 
troduction of iodipamide, several authors 
presented variations in the technique of 
intravenous cholangiography. Morris, Bus- 
son and Blanchet?? suggested 2 intravenous 
injections of the contrast medium, the 
second a few hours after the first. This 
technique demonstrated once more the ex- 
trabiliary ducts and the gallbladder which 
had been opacified following the first in- 
jection. De Giuli and Giannardi® suggested 
physiopharmacologic studies in order to 
influence the opacification of the extra- 
biliary system. Cohn and co-workers? rec- 
ommended the use of morphine in order 
to close the sphincter of Oddi and obtain, 
therefore, an increase in the degree of con- 
trast of the common bile duct. 

The importance of pharmacodynamic 
tests had been emphasized earlier by 
Porcher and Varag.*! Valera-Fuentes and 
associates,” on the basis of researches 
made in 1931 by Antonucci,? studied the 
elimination of biligrafin by the liver follow- 
ing the intravenous injection of 250 cc. of 
30 per cent glucose solution with 20 units of 
insulin. Toward the end of the infusion, 
biligrafin was injected with s00 mg. of 
ascorbic acid and § mg. of morphine. An 
accelerated excretion of the contrast medium 
from the liver and an increase in the opacity 
of the contrast medium in the extrabiliary 
system were noted. This improved roent- 
genologic demonstration was most likely 
caused by the hypertonic glucose solution 
which would reduce the biliary secretion 
with secondary increase in the concentra- 


* Scientific essay and exhibit presented at the Sixty-ninth Annual Meeting of the American Roentgen Ray Society, New Orleans, 


Louisiana, October 1-4, 1968. 
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lic. 1. A.S.A.-84466. C. F., a 28 year old woman, had for quite some time repeated colicky pain in the right 
upper quadrant of the abdomen with associated flatulence and dyspepsia. 

An oral cholecystography showed adequate concentration of the contrast medium by a gallbladder 
which contained a few radiolucent calculi. There was no demonstration of the extrabiliary ducts. 

A potentiated cholangiotomography was performed. This confirmed the previous roentgen diagnosis of 
cholelithiasis and demonstrated a rather ill defined distal end of the common bile duct (4) where calculus 
or calculi could have been suspected. Roentgentomography excluded the presence of calculi in the duct. 
Normal contraction of the viscus was noted in the cholecystokinetic stage with good demonstration of the 


cystic duct (B). 


tion of contrast medium in the bile.’ 

Lurà and Vivarelli? employed in 1955 
a new method which they called “blocked 
cholangiocholecystography." They intro- 
duced a Miller-Abbott type of tube with an 
inflatable balloon at its tip and brought the 
tip to the level of the second portion of the 
duodenum. The insufflation of the balloon 
produced a compression of the walls of the 
duodenum and, therefore, of the intra- 
mural segment of the common bile duct. 
This resulted in a more complete visualiza- 
tion of the intrahepatic ducts and conse- 
quent demonstration of intrahepatic masses 
and in an earlier, almost simultaneous, 
opacification of the extrabiliary system. 
Pirastu and Racugno?? suggested the intra- 
peritoneal injection of iodipamide in cases 
in which an intravenous injection could not 
be performed. To further improve the visual- 
ization of the extrabiliary system, Fischer! 
suggested simultaneous oral cholecystog- 
raphy and intravenous cholangiography 
trying to obtain a cumulative effect of the 


contrast media.* However, this method 
showed that there was instead a competi- 
tion between the 2 agents which resulted in 
unsatisfactory and incomplete roentgen 
studies in many patients. 

Later on, Djian and Annonier!? changed 
the technique proposed by Valera-Fuentes 
and his co-workers? and suggested a slow 
infusion, in 120 minutes, of 250 cc. of a 
glucose solution, either isotonic or hyper- 
tonic, with 20 cc. of iodipamide. 

Almost at the same time, Amici e al! 
reported the results obtained in 150 cases 
examined by drip infusion cholangiography 


* Fischer! has recently presented a detailed analysis of the 
physiologic and pharmacologic aspects of cholangiography and 
also reviewed the toxic effects of the contrast medium. 

In 1964, Haastert,”! Hoppe? and Langecker and co-workers,” 
among others, presented in the German medical literature the 
first results with a new contrast medium for intravenous cholan- 
giography, bilivistan. This contrast medium is a diamide like 
biligrafin but while the latter is an iodipamide, bilivistan is a 
diglycolic acid-di-(3 carboxy-2,4,6-triiodoanilid). Further reports 
followed elsewhere in the world literature.3:5.11.26.34 

The advantages of bilivistan are: (1) a longer opacification of 
the biliary system; (2) simultaneous demonstration of the ducts 
and the gallbladder; and (3) a greater degree of tolerance. 
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Fic. 2. G. H.-H3435. J. B., a ṣo year old woman, had 
a history of flatulent dyspepsia for many years 
with repeated moderate discomfort in the right 
hypochondrium and, at times, colicky abdominal 
pain. 

Oral cholecystography in 1965 failed to de- 
monstrate the extrabiliary system. In 1966 and in 


1967 standard intravenous cholangiographies 
showed only moderate to poor visualization of the 
common bile duct. 

A potentiated intravenous cholangiotomography 
demonstrates simultaneous opacification of an 
irregularly shaped gallbladder, which contains 
numerous radiolucent calculi, and a common bile 
duct with a diameter in the upper limits of the 
normal. Tomographic studies did not show intra- 
luminal calculi in the duct. 

The roentgen findings were confirmed at surgery. 


using 60 cc. of iodipamide and 30 cc. of ; 
per cent glucose solution. The time of in- 
fusion was about 15 minutes. A few months 
later reports by Feldman and Keohane! 
and Wax and Crummy?” appeared con- 
currently on the same type of procedure. 
Feldman and Keohane? used 40 cc. of 
cholografin in co cc. of sterile isotonic 
solution infused in 30 minutes. Wax and 
Crummy?” infused in 10 minutes a solution 
of 20 cc. of cholografin in 100 cc. of § per 
cent dextrose solution. In 1967, Wangermez 
and Wangermez?* diluted 60 to 80 cc. of 
ethyl or methylglucamine salts of a dipiodol 
in 250 cc. of § per cent glucose solution. The 
time of intravenous injection was about 
30-40 minutes with cholangiograms taken 
at the end of the infusion and up to several 
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hours thereafter. In these first results with 
drip infusion cholangiography, an improve- 
ment was noted in the degree of opacity of 
the contrast medium which was also re- 
retained longer in the extrabiliary system; 
there was also a diminished incidence of 
allergy. Romani and Chiesa? tried to find 
an optimum relationship between the 
amount of contrast medium and solution, 
and reported that the best results were ob- 
tained with 40 cc. of iodipamide in 250 cc. 
of glucose solution. Toaiari and Gavala* 
suggested either 5 per cent glucose solution 
or a saline solution in the amount of 1 cc. 
per kg. of body weight. The results ob- 
tained were very satisfactory. Catalano; in 
a series of cases examined by drip infusion 
or potentiated cholangiography, found that 
more complete visualization of the gall- 
bladder and ducts was obtained by the in- 
fusion of 250 cc. of 5 per cent glucose solu- 
tion and 20 cc. of bilivistan, in a period of 
60 minutes. At the Sixty-eighth Annual 
Meeting of the American Roentgen Ray 
Society, Doyle and Zanca! presented an 
exhibit on. drip infusion. cholangiography. 
They used 40 cc. of iodipamide diluted 
in 40 cc. of NN saline solution, infused in 
30 minutes, and stated that with this 
method positive results should be ob- 
tained in about 85 per cent of the cases in 
which standard intravenous cholangiog- 
raphy was not successful. Very recently, 
McNulty”? also used drip infusion chol- 
angiography by intravenous injection of 
about 42 cc. of 50 per cent iodipamide 
per 70 kg. body weight, diluted in 250 cc. of 
5 per cent glucose solution, in a period of 2 
hours. Assessment of the results obtained 
showed the definite advantages of this 
method. Payne?? also obtained very satis- 
factory results by an infusion of 250 cc. 
of an hypertonic (30 per cent) dextrose 
solution with 60 cc. of biligrafin forte, ad- 
ministered in 1 hour. However, Foy,!^ in a 
paper published almost at the same time, 
concluded that drip infusion cholecysto- 
cholangiography did not represent an 
improvement over the standard method. 
Because of the satisfactory preliminary 
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Fic. 3. A.S.A.-82871. A. A., a £6 year old male, had a history of duodenal ulcer for the past 30 years. He was 

admitted recently to hospital because of atypical epigastric symptoms. 

Following equivocal cholecystocholangiographic studies a potentiated intravenous cholangiotomography 

was performed. A triloculated viscus was demonstrated (4). This abnormal morphology of the gallbladder 
remained constant also in the spot roentgenogram taken with the patient in the upright position ( 5). 


reports by many authors whopreceded us, we 


began a series of studies with 1oglycamide* 
and iodipamideT in order to assess the value 


of potentiated cholangiographv. 


* Bilivistan, Schering, A. G. Berlin, W. Germany. 


T Cholografin, E. R. Squibb & Sons, Ltd., Montreal, Canada. 








MATERIAL AND METHOD 


Fifty patients were divided 
groups, each patient receiving 40 cc. of 


into 5 


loglycamide. The amount of § per cent 
glucose solution varied between 125—200 


TABLE | 


RESULTS IN $0 PATIENTS RECEIVING IOGLYCAMIDE 


logly- 
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and 240 cc. with infusion times varying 









































Glucose Time of | — ba 
ee rd p Side- Renal Degree of Visualization 
Solution camide Infusion i ra ip a 
ee oe . | effects | Excretion of Extrabiliarv System 
(cc.) Lec.) (min.) es 
Group | 125 40 20 Almost Moderate Excellent, 3; good, 2; 
(10 cases) nil moderate, 2; poor, 1; 
nil, 2 
Group II 125 40 30 Almost Minimal Excellent, 4; good, 4; 
(10 cases) | nil | poor, I; nil, i 
Group III 200 40 30 Almost Moderate Excellent, 2; good, 3; 
(10 cases) nil moderate, 1; poor, 1; 
| nil, 3 
Group IV 200 40 6O Nil Almost Excellent, 3; good, 6; 
(10 cases) nil poor, I 
Group V 250 40 60 Nil Almost Excellent, 6; good, 2: 
(10 cases) nil moderate, 1; nil, 1 
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TABLE II 


RESULTS IN 5O PATIENTS RECEIVING IODIPAMIDE 


| 








Glucose Iodi- Time of 
Solution pamide Infusion 
(C6.) (cc.) (min.) 
Group | 150-185 50 30 
(20 Cases) 
Group II 250 CO 60 


(30 cases) 





respectively between 20-30 and 60 minutes 
(Table 1). 

Iodipamide was used in another group of 
co patients. In 20 patients, $0 cc. was di- 
luted in 130 to 185 cc. of 5 per cent glucose 
solution (or I cc. of glucose solution per 
pound of body weight) and was infused in 
30 minutes. In the remaining 30 patients, 
£o cc. of lodipamide in 250 cc. of 5 per cent 
glucose solution was infused in 60 minutes 
(Table 11). 

In our series (AFG), before the perfusion, 
each patient was tested for any allergic re- 
actions. We should add here that a negative 
test is not considered definite indication of 
nonhypersensitivity to 1odipamide. The 
usual steps are taken, as in any other 
roentgen examination in which contrast 
media are injected intravenously. We also 
found useful the administration to the pa- 
tient of zo mg. of diphenhydramine hy- 
drochloride before the perfusion. Finally, it 
has been our experience based on a long 
series of intravenous cholangiographies that 
a non-fasting patient, besides being less 
subject to some of the side effects such as 
nausea or retching, is in a more “‘coopera- 
tive and better mood." For this reason the 
patients examined with iodipamide were 
examined 24 to 3 hours after the intake of a 
light breakfast. 

Roentgenograms were made 10-20-30 
and 60 minutes after completion of the 
perfusion. In the cases in which there was 
opacification of the gallbladder, cholangio- 
grams were taken with the patient in the 
upright position. When indicated, a “fatty 








Side- Renal Degree of Visualization 

etfects Excretion of Extrabiliary System 

Almost Moderate Excellent, 3; good, 9; 

nil moderate, §; poor, 3 

Nil Almost Excellent, 12; good, 8; 
| nil moderate, 6; poor, I; 


nil, 3 


meal test" was also performed. We found 
that not infrequently pathologic changes, 





R 


Fic. 4. G. H.-Grro;. M. C., a 45 year old woman, 
had a long history of dyspepsia and flatulence with 
intolerance to fatty food. Previous oral chole- 
cystographies demonstrated a poorly opacified 
gallbladder with questionable calculi. 

The patient was admitted to Hospital because of 
sudden colicky pain in the right upper quadrant of 
the abdomen. A potentiated cholangiotomography 
demonstrates thickened walls of the gallbladder, 
cholelithiasis and normal extrabiliary ducts. 

Surgical and pathologic diagnoses of chole- 
lithiasis and chronic cholecystitis were made. 


te 


C 





FIG. g. Es. H.-Hisos. Py Ka 37 year old woman, 
had a history of attacks of epigastric discomfort, of 
almost constant flatulent dyspepsia and, at times, 
severe pain in the right hypochondrium, for the 
past year. 

Oral cholecystography was unsuccessful; there 
was no visualization of the extrabiliary system. A 
standard intravenous cholangiography did not 
visualize the gallbladder; the common bile duct 
appeared to be within the normal limits. 

A few days later a potentiated cholangiotomog- 
raphy demonstrates a deformed gallbladder with 
calculi and normal main hepatic and extrabiliary 
ducts. 

At surgery the roentgen diagnoses of chole- 
cystitis and cholelithiasis were confirmed. 


such as those noted in certain types of 


hyperplastic cholecystoses, are either better 
or only partially demonstrated in the cho- 
lecystokinetic stage. 

In our series (AFG) we have also per- 
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formed routine tomography in order to 
analvze in detail the infundibulum of the 
gallbladder, the cystic duct and the com- 
mon bile duct, particularly in the distal end 
(Fig. 1-7). Delayed cholangiography was 
seldom indicated, and onlv used in those 
cases in which the gallbladder was not 
visualized simultaneously with the extra- 
biliary ducts. 

In Tables 1, 11, and 111 are summarized 
the results obtained. 

DISCUSSION AND CONCLUSIONS 

Glucose is thought to potentiate the 
secretion of glycogen by the hepatic cells, 
thus increasing biliary secretion and, there- 
fore, secretion of the contrast medium. 
Catalano? also pointed out that glycuronic 
acid, a product of glucose oxidation, nor- 
mally facilitates the binding of the contrast 





Fic. 6. A. S. A.-82939. P. P., a 36 year old male, had 
vague abdominal symptoms with a history of 
chronic lung disease. Oral cholecystography was 
within normal limits. 

A potentiated cholangiography demonstrates a 
normal gallbladder and a very long cystic duct 
which joins the common bile duct in its distal end. 
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medium and its excretion through the 
ducts. This action would be increased by 
the glucose solution, resulting in the im- 
proved demonstration of the extrabiliarv 
system and the main hepatic ducts. The 
contrast medium 1s retained in the extra- 
vascular spaces because there is decreased 
renal excretion and the agent is bound and 
carried by the plasma albumins. Therefore, 
the complex albumin-contrast agent, be- 


cause of the selective hepatotropism of 


the iodipamide or ioglycamide, may remain 
in the extravascular spaces where it is fixed. 
Once in the hepatic cells it binds with 
glycuronic acid, among others, and the 
contrast medium becomes soluble and can 
be excreted through the biliary ducts. In 
the kidneys there is little or no elimination 
of the contrast medium, since traces filtered 
through the glomerular capillaries are 
usually reabsorbed in the tubules. The con- 
trast medium which is seen at times in 


Tase III 


DEGREE OF VISUALIZATION OF GALLBLADDER, COMMON 
HEPATIC AND COMMON BILE DUCTS IN 20 CASES EX- 
AMINED BY ORAL CHOLECYSTOGRAPHY, STANDARD 
INTRAVENOUS CHOLANGIOGRAPHY AND POTENTIATED 
INTRAVENOUS CHOLANGIOGRAPHY 











Hep- Common 














Gall- ; 
bladder ttle Bile 
Duct Ducts 
Oral Cholecystography 
Good 2 I 2 
Poor 14 I1 
Nil A. IQ 7 
Standard Intravenous 
Cholangiography 
Excellent 2 I 
Good 3 2 2 
Moderate 8 I 12 
Poor 4 i53 5 
Nil 3 4 
Potentiated Intravenous 
Cholangiography 
Excellent 8 6 6 
Good 6 8 IO 
Moderate 3 5 4 
Poor I 
Nil 3 
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lic. 7. G. H.-H3478. L-A., a 44 year old woman, had 
a rather long history of “biliary tract disease." 
During the past vear the colickv pain became more 
frequent and severe, associated at times with pain 
between the shoulder blades. The pain in the 
right hypochondrium was not always related to 
meals. 

Oral cholecystography failed to demonstrate the 
extrabiliary system. Bilivistan cholangiography 
showed very poorly the common bile duct and the 
gallbladder. 

A potentiated cholangiotomography demon- 
strates roentgen findings, which were later con- 
firmed at surgery, of cholecystitis and chole- 
lithiasis with a common bile duct within the nor- 
mal limits. 


normal individuals is that fraction of the 
agent still in the blood stream not yet 
bound to albumin. A greater elimination of 
the contrast medium is noted in patients 
with evidence of liver damage. 

From an analysis of the results obtained, 
it 1s evident that an infusion of 40 cc. of 
ioglycamide or of co cc. of iodipamide 
diluted in 250 cc. of 5$ per cent glucose 
solution and infused in 60 minutes permits 
a more complete and detailed study of the 
extrabiliary svstem. 

The advantages of potentiated intra- 
venous cholangiography can be summarized 
as follows: 


(1) Simultaneous demonstration of the 
whole  extrabiliary  system—gall- 
bladder, cystic, common hepatic and 
common bile ducts—usually at the 


(6) 
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end of theinfusion or notlater than 30 
minutes after its completion. 
Satisfactory opacification of the ex- 
trabiliary system in about go per cent 
of the cases. 

Minimal or no side-effects. In our 
series, the only reactions were a bitter 
flavor in the mouth (in 3 cases); a 
feeling of sudden hot flush in the 
throat, described by 2 patients; 
transitional hypotension (r1 case). 
The practical absence of reactions is 
thought to be secondary to the pro- 
tective action of the carbohydrates 
which maintain and enhance the re- 
sistance of the hepatic cells to the 
toxicity of the contrast medium. Our 
studies showed that the side-effects 
and their intensity were in direct re- 
lationship with the length of time in 
which the infusion took place and 
was inversely proportional to the 
amount of glucose solution. 

Short examinations, lasting from 30 
to 60 minutes resulted in a more sa- 
tisfactory use of the roentgenographic 
room. The infusion was performed 
in the ward, or if the examination 
was to be done on an ambulatory 
basis, in a  nonroentgenographic 
room. 

More satisfactory roentgen evalu- 
ation of the topographic anatomy of 
the extrabiliary system is permitted 
by the simultaneous visualization not 
only of the gallbladder but also of the 
infundibulum-cystic duct area, of the 
junction between the cystic-common 
hepatic and common bile ducts and 
of the choledochoduodenal region. We 
feel this factor to be of extreme value 
if exact information is to be given to 
the surgeon on this important an- 
atomic carrefour. 

Satisfactory visualization of the ex- 
trabiliary system, even in patients 
with elevated serum bilirubin (4.0 
mg. per 100 cc. or more). This opaci- 
fication was not obtained with the 
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standard intravenous cholangiog- 
raphy. 

Minimal excretion of the contrast 
agent by the kidney. A nephro- 
graphic effect was noted only if the 
infusion had been too rapid. 
Possibility of performing pharma- 
cologic studies because of the simul- 
taneous opacification of the com- 
ponents of the extrabiliary system. 
In a few cases we used (AFG) mor- 
phine and/or atropine to demon- 
strate the presence of “functional” or 
"pseudofunctional" phenomena, such 
as dystonia and/or dyskinesia, either 
of the gallbladder and/or of the 
sphincters of Lutkens or Oddi. 


(7) 


(8) 


SUMMARY 


Potentiated intravenous  cholangioto- 
mography by infusion of 40 cc. of 1oglyca- 
mide, bilivistan, or 50 cc. of iodipamide, in 
250 cc. of $ per cent glucose solution, in- 
fused in 60 minutes, results in a very satis- 
factory visualization of the extrabiliary 
system. There is simultaneous opacification 
of the gallbladder and ducts, with minimal 
or no side-effects and minimal renal excre- 
tion of the contrast medium. 


A. F. Govoni, M.D., C.R.C.P.(C) 
Department of Radiology 
General Hospital 

Sault Ste. Marie, Ontario 
Canada 
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FILLING DEFECTS ON SCINTILLATION SCANS OF 
IHE LIVER ASSOCIATED WITH DILATATION 
OF THE BILE DUCTS 


By STEPHEN L. GAMMILL, M.D.,* WILLIAM S. MAXFIELD, M.D.,t 
ROBERT G. FONT, M.D.,t and ROBERT D. SPARKS, M.D.$ 


NEW ORLEANS, LOUISIANA 


[* A filling defect 1s seen on a liver scan, 
one is inclined to suggest the presence of 
malignancy, either primary or metastatic, 
or a cyst.* Rarely, however, filling defects 
on liver scans are produced by enlarged 
bile ducts. Recently we have observed 4 pa- 
tients with localized volumes of decreased 
uptake of radioactive isotope in their livers 
related to dilated bile ducts. Each patient 
had a different disease, and in each patient 
the filling defect had a different appearance. 
It is the purpose of this paper to present 
case reports of these patients and to dis- 
cuss the pattern shown by liver scans when 
the abnormality is due to dilatation of bile 
ducts. 


REPORT OF CASES 


Case 1. G. B., a 19 year old Negro girl, came 
to the hospital in 1968 because of anorexia, 
nausea, vomiting, abdominal pain, and inter- 
mittent jaundice of 7 years' duration. Her 
problems began when one of her playmates 
hit her in the abdomen with a fist. Shortly 
thereafter she was seen by a physician who 
thought that her clinical and laboratory find- 
ings were most compatible with hepatitis 
(Table 1) and she was treated accordingly. 
Two liver biopsies between 1961 and 1968 were 
normal. On physical examination, she was 
clinically jaundiced and had an enlarged liver. 

Roentgenographic examinations included ex- 
cretory urography which showed changes com- 
patible with the diagnosis of pyelonephritis, 


TABLE I 


SUMMARY OF LABORATORY FINDINGS IN 4 CASES OF DILATED BILE DUCTS 


Laboratory Tests 


Serum glutamic oxalo- 
acetic transaminase 
(international units) 


Serum alkaline phospha- 
tase (international units) 


Total serum protein (gm. 
percent) 


Albumin/globulin con- 
centration (gm. per cent) 


Total serum bilirubin 
(mg. per cent} 


Direct bilirubin (mg. 
per cent) 


Thymol turbidity 
Bromsulphalein cent 
retention at 45 } 


Serum amylase 
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lic. 1. Case 1. (4) This is a representative roentgenogram from a gastrointestinal series. Note that there is 
extrinsic pressure on the lesser curvature of the stomach. (B) Celiac arteriogram shows the left gastric 
artery arising from the celiac axis, coursing superiorly then giving off branches which course caudad and to 
the patient's right. These vessels are stretched around a mass, the inferior margin of which encroaches on 
the lesser curvature of the stomach. (C) Gold 198 liver scan. There is a large filling defect extending su- 
periorly from the porta hepatis and an accessory lobe to the (patient's) left and inferior to the porta 


hepatis. 


oral cholecystography in which there was a 
very faint visualization of the gallbladder (no 
stones were seen), and intravenous cholangio- 
graphy in which the common bile duct did not 
visualize. There compression of the 
stomach on the lesser curvature on a gastro- 
intestinal series (Fig. 1.7) and displacement of 
vessels of the celiac artery inferiorly (Fig. 1B) 
on celiac angiography. 

On the rectilinear hepatic scintillation scan 
using colloidal gold 198, there was a large de- 
fect 1n the liver extending superiorly from the 
porta hepatis. There was also an accessory lobe 
of the liver inferiorly (Fig. 1C). Percutaneous 
cholangiography was not done. The diagnosis 
considered most likely, prior to exploratory 
celiotomy, was choledochal cyst and/or a large 
pseudocyst of the pancreas. 


Was 


At operation there was moderate enlarge- 
ment of the liver and what appeared to be 
biliary cirrhosis. On the undersurface of the 
liver was an accessory lobe which was respon- 
sible for the extrinsic compression on the 
stomach and displacement of the branches of 
the celiac vessels (Fig. 1, 4 and B). The gall- 
bladder was enlarged, distended, and contained 
gallstones. The common bile duct was enlarged 
and a 2X2 cm. stone was removed from it. The 
stone appeared to be clotted blood. Manv 
smaller stones were then flushed out of the 
common bile duct with saline. A T-tube was 
placed in the common bile duct, and operative 
cholangiography was performed which showed 
enlargement of the common bile duct and intra- 
hepatic bile ducts. Numerous small filling de- 
fects were seen in the intrahepatic radicals of 
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Fic. 1. (D) Operative cholangiogram. The common 
duct is enlarged and there are numerous small 
filling defects in the enlarged liver radicals. These 
filling defects were small stones probably com- 
posed of clotted blood. (£) Repeat gold 198 liver 
scan 28 days following operation indicates that 


the filling defect is smaller, presumably because of 


decompression of the common duct. 


the biliary tree (Fig. 1). The T-tube was left in 
place. The patient has done well postopera- 
tively. On a follow-up Au!’ hepatic scintillation 
scan I month following the operation, the he- 
patic defect was smaller (Fig. 1E), presumably 
because the ducts had been decompressed. 


Case rr. V. H., a 76 year old Negro man, had 
dizziness, weakness, dark urine, yellow sclerae 
and a 30 pound weight loss over 3 months prior 
to admission. An epigastric mass was detected 
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on physical examination. The examiner could 
not determine whether or not the mass was 
separate from the liver. The results of his 
laboratory examinations are summarized in 
Table 1. On a gastrointestinal series there was 
indentation on the medial margin of the duo- 
denal loop, suggesting a mass in the head of the 
pancreas. Percutaneous cholangiography was 
not performed. 

The hepatic scintillation scan, using col- 
loidal gold 198 (Fig. 2) showed a filling defect 
in the central part of his liver at the junction of 
the right and left lobes. The differential diag- 
nosis was tumor, dilated bile ducts, or enlarged 
lymph nodes. 

The patient refused an operation, became 
cachectic, and died 2 months after admission. 

At autopsy there was a carcinoma of the 
head of the pancreas which had obstructed the 
pancreatic and biliary duct systems. The total 
amount of bile in the ducts was 27; ml. On 
serial cut sections and microscopic examina- 
tion of the liver, no metastases were found. 


Case 11. S.B., a 40 year old Negro man, re- 
lated a history of abdominal pain of several 
months' duration. He had been treated for 
peptic ulcer by his family physician. without 
alleviation of his symptoms. He began to lose 
weight (about 10 pounds over several weeks), 
run a low-grade fever, and complain of constant 
pain in his upper abdomen. There was no his- 
tory of jaundice. On physical examination there 
was tenderness to deep palpation in his epi- 





Fic. 2. Case ir. The anterior gold 198 liver scan 
demonstrates a filling defect extending superiorly 
from the porta hepatis. 
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gastrium and the right upper quadrant of his 
abdomen, but no masses were discovered. 

The alkaline phosphatase was elevated on 2 
occasions (176 and 201 international units), 
and the bromsulphalein was 20 per cent. Other- 
wise, all liver function tests were normal, in- 
cluding a normal bilirubin. 

On a gastrointestinal series there was ex- 
trinsic compression of the duodenal bulb (Fig. 
341); nonvisualization of the gallbladder on 
oral cholecystographv; a filling defect in the 
porta hepatis on an Au!®® liver scanning (Fig. 
3B); and stretching of 2 branches (one of which 
is probably the cystic artery) of the hepatic 
artery around a nonvascular mass on celiac 
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angiography (Fig. 3C). Percutaneous cholan- 
giography was not done. 

At operation a large choledochal cyst was 
found (Fig. 3D) with a small (3 cm. in diameter) 
nonobstructing carcinoma at its base. The 
carcinoma could not be resected because of its 
location. The patient recovered from his opera- 
tion without complications. 


Case tv. S.M., a 73 year old Negro man, 


complained of weakness, anorexia, low back 
pain and fever for 1 week, and hiccoughs for 2 
days. He had lost 10 pounds over the past 
"several" weeks but had suffered no abdominal 
pain and was uncertain about any change in 


Fic. 5. Case ur. (4) Representative roentgenogram from a gastrointestinal series. There is a concave depres- 
sion of the duodenal bulb from an extrinsic mass. (5) On the gold 198 liver scan, note the moderate sized 
filling defect in the porta hepatis. (C) Two branches of the hepatic artery are streched around an avascular 
mass in and below the porta hepatis (one branch is adjacent to the gastroduodenal artery, and the other is 
superimposed on the liver parenchyma vessels) on the celiac arteriogram. (D) The operative cholangio- 
gram shows a large choledochal cyst extending into the parenchyma of the liver. 
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FIG. 4. Case 1v. (4) A minimum decrease in localization of the radioactive isotope in the porta hepatis is 
shown on the gold 198 liver scan. (B) On a percutaneous cholangiogram there is dilatation of the common 
bile duct because of obstruction at the ampulla of Vater (note the narrowed segment at the distal end of the 


duct). 


color of his urine and stool. On physical ex- 
amination, his conjunctivae were icteric and 
his liver was palpable 3 cm. below the right 
costal margin in the midclavicular line. No 
masses were felt in his abdomen. 

There was decreased uptake of the radioac- 
tive Isotope in the hilum of the liver on a gold 
198 liver scan (Fig. 477). The bilirubin was 26.3 
mg. per cent on admission, fell to 15 mg. per 
cent 3 days later, and rose to 26.5 mg. per cent 
8 days thereafter (Table 1). The differential 
diagnosis was carcinoma of either the ampulla 
of Vater, common bile duct or head of the pan- 
creas. 

Percutaneous cholangiography showed dila- 
tation of the common and intrahepatic bile 
ducts with narrowing of the common bile duct 
at the ampulla of Vater (Fig. 48). A diagnosis 
of carcinoma of the ampulla of Vater was made; 
however, at celiotomy a very small carcinoma 
of the head of the pancreas was found which 
had obstructed the common bile duct at the 
ampulla of Vater. A Whipple procedure was 
performed. The patient developed postopera- 
tive complications and died 5 days following 
the operation. 

At autopsy we could find no space occupying 
masses in his liver on multiple, serial sections. 


DISCUSSION 


Upon reviewing medical publications on 
this subject, we found only 7 reports of pa- 


tients whose liver scans had a localized 
volume of decreased uptake of radioactive 
Isotope secondary to enlarged bile ducts: 2 
with stones in the common bile ducts, 3 
with carcinoma of the head of the pancreas 
which had obstructed the common bile 
ducts, and 2 with carcinoma of the stomach 
that had obstructed the common bile 
duct.^? In none of these patients were the 
filling defects in the porta hepatis shown to 
have decreased in size following decom- 
pression of the bile ducts, as was shown in 
Case r. 

The scans of the 4 patients in this report 
show that the abnormality produced bv 
enlarged biliary ducts may be quite differ- 
ent. The size of the defects in our patients 
ranged from large (Case 1), to moderate 
(Case 11), to very small (Case 1v). These 
filling defects were similar to those previ- 
ously described in that there was enlarge- 
ment of the porta hepatis, extending into 
the liver, with a fairly homogeneous up- 
take of isotope in the remainder of the 
liver. In each of these cases, the presence of 
dilated biliary ducts was confirmed at 
operation or autopsy. We thought that the 
primary tumor in Case 11 with the choledo- 
chal cyst was too small and/or not located 
in the proper portion of the liver to have 
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produced the defect noted on the liver scan. 
In the 2 instances where carcinoma had 
produced obstruction of the common bile 
duct (Case 11 and Iv), we could find no evi- 
dence of metastases to either the liver or 
lymph nodes in the porta hepatis. There- 
fore, it seems apparent that these defects 
on the liver scans were produced bv en- 
larged biliary ducts. We cannot exclude the 
possibility that the defects noted on the 
scans were due to pseudotumors from re- 
generating nodules secondary to cirrhosis; 
however, it seems unlikely that pseudo- 
tumors would be located only in the porta 
hepatis. Also, we could find no regenerating 
nodules at operation or autopsy. In the pa- 
tient with the common duct stone (Case 1), 
the decrease in size of the porta hepatis de- 
fect after operation supports our belief that 
the dilated ducts caused the defect. 

Experience with these cases supports the 
conclusion of Eyler and co-workers? that: 
‘Distinction between a mass in the portal 
area and dilated major bile ducts cannot be 
made without the percutaneous cholangio- 
gram." This conclusion is further supported 
by a patient with a filling defect in the 
porta hepatis on a liver scan, in whom the 
percutaneous cholangiogram was negative. 
At autopsy, 3 weeks later, metastatic car- 
cinoma was found near the porta hepatis 
which had apparently produced the defect 
on the liver scan. 

In the future, it shall be our policy to 
perform percutaneous cholangiography on 
all patients in whom the liver scan demon- 
strates a defect in the hilum of the liver. 
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The addition of the percutaneous cholangi- 
ogram should permit differentiation be- 
tween tumor and dilated biliary ducts. 


SUMMARY AND CONCLUSION 


The case reports of 4 patients with filling 
defects on liver scanning associated with 
dilatation of the common bile duct and 
liver radicals are presented. Three patients 
had obstruction of the common bile duct; 
one because of a stone and the other two 
because of carcinoma of the pancreas. The 
other patient had a choledochal cvst. 

When there is a filling defect in the liver 
hilum on a liver scan, enlargement of the 
common bile duct and intrahepatic biliary 
radicals should be considered as a possible 
cause. Percutaneous cholangiography 
should be done on these patients, to estab- 
lish whether extrahepatic obstruction is the 
cause of the defect shown on the scan. 


Stephen L. Gammill, M.D. 
Radiology Department 

1430 Tulane Avenue 

New Orleans, Louisiana 70121 
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PREOPERATIVE DIAGNOSIS OF COMMON BILE DUCT 
ENTERING A DUODENAL DIVERTICULUM* 


A CASE REPORT 


By S. BOYD EATON, M.D.,f RAYMOND A. BERKE, M.D.,i and ALLAN F. WHITE, M.D.{ 


BOSTON, MASSACHUSETTS 


ERMINATION of the common bile 


duct in a duodenal diverticulum is 
rarely diagnosed preoperatively. This un- 
usual anatomic arrangement was first 
roentgenologically demonstrated by Case 
in 1920.! Subsequent reports of the condi- 
tion^^? have usually been based on intra- 
operative or “T” tube cholangiography. 
Costopoulos and Miller? have reported a 
preoperative diagnosis made by means of 
transhepatic cholangiography and Munk? 
has described 2 cases where reflux into the 
biliary ducts from a duodenal diverticulum 
was observed during a conventional barium 
upper gastrointestinal examination. 

The present report describes a third in- 
stance where diagnosis of the common 
bile duct entry into a duodenal diverticu- 
lum was made on the basis of a conven- 
tional upper gastrointestinal examination. 
The diagnosis was confirmed preopera- 
tively by hypotonic duodenography and 
thereafter by intraoperative and “T” tube 
cholangiography. 


REPORT OF A CASE 


The patient, a 64 year old Caucasian female, 
was well until 2 months prior to her admission 
when she developed jaundice which was 
thought to represent hepatitis and which re- 
solved with bed rest. She was subsequently 
well until the week prior to admission when 
she developed nausea, vomiting, and right up- 
per quadrant abdominal pain associated with 
dark urine and clay-colored stools. She denied 
excessive alcoholic intake, exposure to hepato- 
toxic drugs, or prior blood transfusions. 

On examination she was afebrile, 


but 


jaundiced; there was minimal right upper 
quadrant tenderness, but no hepatospleno- 
megaly. Leukocytosis (16,700), elevated al- 
kaline phosphatase (14.2 Bodansky units) and 
hvperbilirubinemia (3.3 mg. per cent) were 
present, but hepatocellular chemistries (SGOT, 
prothrombin time, and total serum protein) 
and the serum amylase were normal. 

An upper gastrointestinal examination re- 
vealed a moderate-sized duodenal diverticulum 
which originated from the proximal third por- 
tion of the duodenum (Fig. 1, Æ and B). Barium 
refluxed from the diverticulum into the com- 
mon bile duct; the duct was not dilated and no 
stones were demonstrated. Hypotonic duoden- 
ography (Fig. 2, 4 and B) confirmed the find- 
ings made by conventional study and also 
showed minimal reflux into the pancreatic duct. 
An indentation at the apex of the diverticulum 
was thought to represent the “duodenal”? pa- 
pilla. 

At laparotomy, a chronically inflamed gall- 
bladder containing numerous small calculi was 
removed. Intraoperative cholangiography (Fig. 
3) showed no choledocholithiasis, but again 
confirmed termination of the common duct in 
the duodenal diverticulum. 

The postoperative course was uncomplicated. 
“T” tube cholangiography (Fig. 4, £ and B) re- 
vealed findings similar to those demonstrated 
by earlier studies. 


DISCUSSION 


Demonstration of duodenal diverticula 
is common in gastrointestinal roentgen- 
ologv and insertion of the common duct 
into a duodenal diverticulum is not in- 
frequently demonstrated cholangiograph- 
ically. This case is, however, only the third 
known to the authors where reflux from a 
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lic. 1. (4 and B) Upper gastrointestinal examination. Barium refluxes into the common bile duct (and the 
pancreatic duct) from a diverticulum of the third portion of the duodenum. 





Fig. 2. (4 and B) Hypotonic duodenography more clearly demonstrates abnormal anatomy. 
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duodenal diverticulum into the common 
duct occurred during conventional barium 
meal investigation. 

Important pathophysiologic and thera- 
peutic factors must be considered when 
this condition 1s present. In the first place, 
this anatomic arrangement appears to 
predispose toward development of inflam- 
matory biliary and/or pancreatic disease. 
Partial obstruction to outflow of bile or 
pancreatic secretions secondary to stasis of 
gastrointestinal content within the diver- 
ticulum probably occurs, at least inter- 
mittently. In addition, incompetence of the 
sphincter of Oddi with reflux and ascending 
infection has been postulated? 

These etiologic factors may influence the 
surgical treatment of patients with pan- 
creatico-biliary disease. On occasion, pa- 
tients who receive no symptomatic relief 
after cholecystectomy have become asymp- 
tomatic after an anomalous common duct 
entry into a duodenal diverticulum has 
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lic. 3. Intraoperative cholangiography shows ter- 
mination of the common duct in the duodenal] 
diverticulum. 





Fic. 4. (4 and B) Postoperative “T” tube cholangiography reveals findings similar to those demonstrated in 
earlier studies. 
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been reconstructed.® Indeed, some authors 
recommend excision of perivaterian diver- 
ticula whenever right upper quadrant dis- 
comfort is present and cannot be accounted 
for by cholelithiasis or biliary stricture.** 

In any case, if termination of the com- 
mon bile duct in a duodenal diverticulum 
can be demonstrated preoperatively, ap- 
propriate surgical measures can be planned. 
The indications and contraindications of 
common duct exploration, sphincterotomy, 
and/or diverticulum excision or inversion 
can be considered before, rather than dur- 
ing or after an operation. While intraven- 
ous cholangiography has been advocated 
as the method most likely to demonstrate 
this condition preoperatively,*5 hypotonic 
duodenography may also aid in its detec- 
tion. Perhaps routine employment of both 
studies is reasonable where perivaterian 
duodenal diverticula are present in patients 
with biliary and/or pancreatic symptoma- 
tology. 


SUMMARY 


A case in which entry of the common bile 
duct into a duodenal diverticulum was 
demonstrated preoperatively by conven- 
tional upper gastrointestinal examination 
and hypotonic duodenography 1s described. 

Confirmation by intra- and postopera- 
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tive cholangiography was obtained. 

The condition predisposes to biliary and/ 
or pancreatic inflammatory disease and its 
preoperative diagnosis facilitates appro- 
priate surgical management. 


S. Boyd Eaton, M.D. 
Department of Radiology 
Massachusetts General Hospital 
Boston, Massachusetts 02114 
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PLAIN FILM ROENTGEN DIAGNOSIS OF AMEBIC 
HEPATIC ABSCESS* 


By ALLAN G. SCHMIDT, M.D. 


STOCKTON, CALIFORNIA 


LTHOUGH liver scanning is definitive 
in demonstrating the size and location 
of abscess, the infrequency and protean 
manifestations? of amebic abscess make it 
difficult to diagnose early: this delay in di- 
agnosis often allows rupture to occur into 
adjacent viscera. Ruptures into the lungs, 
pleura, stomach, and the intestines are said 
to be the most common locations,? but 
rupture has occurred into the pericardium, 
vena cava, common bile duct, and other 
rare sites. Even though medical treatment 
has been available for many years, there is 
still great morbidity and mortality,? pri- 
marily because of delay in instituting proper 
treatment. With the continued return of 
servicemen from Southeast Asia, probably 
many isolated cases will occur in hospitals 
throughout the United States. 

In order to reduce the morbidity and 
mortality in this disease, early changes 
should be detected on the plain film roent- 
genograms. With this in mind, the roent- 
genograms were reviewed of the 7 cases 
of amebic hepatic abscess at this hospital 
from October 1966, when scanning also was 
available. Cases of primary hepatoma, right 
subdiaphragmatic abscess and acute cho- 
lecystitis also were reviewed for differential 
diagnosis. In this study, acute cholecystitis 
included patients with acute onset of symp- 
toms and nonvisualization of the gallbladder 
or the biliary ducts on intravenous cho- 
langiography. Surgery was performed within 
72 hours, with pathologic changes of cho- 
lecystitis and/or cholelithiasis found. 


REPORT OF CASES 


Case 1. T.G., a 21 year old female was first 
seen on April 18, 1967 with a Io day history of 
fever and vomiting. There was no diarrhea. 
The white blood cell count was 27,400, hemo- 


E 6.0 gm. per cent, and packed cell volume 
. The liver was not palpable. Chest roent- 
genograms were within normal limits. The pa- 
tient was started on penicillin and iron therapy 
and was to return to the pediatric clinic. 
The patient returned on April 21, 1967 with 
a temperature of 103.6?F., pulse rate of 190 and 
respiratory rate of 60. She was admitted to the 
hospital. The liver was now felt on palpation. 
The white blood cell count was now 34,100 and 
the bilirubin 0.25 mg. per cent. Chest and 
abdominal roentgenograms on April 22, 1967 
revealed an enlarged liver with the spherical 
density of the gallbladder well defined (Fig. 1). 
The pediatricians began the work-up for an 
abdominal mass. An intravenous pyelogram 
revealed normal kidneys with the right kidney 
shghtly low. A liver scan on April 26, 1967 
demonstrated 2 large filling defects, posterolat- 
erally on the right and centrally and superiorly 
(Fig. 2, 4 and B). A chest roentgenogram with 
the portable unit on the same date demon- 
strated massive right pleural fluid. Thoracente- 
sis and insertion of a chest tube produced 170 
ml. of thick yellow-brownish purulent material 
with positive identification of Ameba. The pa- 
tient was given emetine and erythromycin. 
The fever remained and the fluid continued to 
increase in the right chest. On May 4, 1967, 
there was resection of the eighth right rib with 
drainage of the chest and placement of a larger 
thoracotomy tube. The clinical course was tur- 
bulent with a lung abscess later demonstrated. 
The patient finally recovered and was dis- 
charged July 1, 1967. 


Case 11. On May 29, 1967 a 60 year old male 
(L.P.) was admitted with abdominal pain and 
a 3 week history of abdominal distress. He had 
been under treatment by a local physician for 
loose yellow stools and flatulence. The past his- 
tory was noncontributory. Physical examina- 
tion revealed a distended abdomen with no 
rigidity or guarding. No hepatomegaly or other 
mass was detected. Chest and abdominal roent- 


* From the Department of Radiology, San Joaquin General Hospital, Stockton, California. 
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Case 1. The liver is almost down to the iliac 
crest and the gallbladder indents the colon gas in 
the midline and slightly to the left. 


iG. T. 


genograms on May 29, 1967 revealed small and 
large bowel gas obscuring most of the viscera 
with the hepatic angle stated to be indistinct. 
There were transverse linear densities 1n. both 
lower lungs thought to be due to compression 
with perhaps early infiltration on the right. The 
patient’s condition deteriorated and on June 
1 he was stated to be in a critical condition. 
Repeat chest and abdominal roentgenograms 
on June 2, 1967 (Fig. 3) now definitely demon- 
strated a distended gallbladder, loss of hepatic 
angle (Fig. 4) and right pleural effusion. The 
patient was receiving vigorous supportive ther- 
apy plus emetine and tetracycline. Liver scan- 
ning, not performed until June 7, 
vealed a large abscess (Fig. 5), after which 
right pleural empyema developed. Drainage 
with a thoracotomy tube was performed. He 
was also treated with diodoquin and chloro- 
quine. He slowly recovered and was dismissed 
on June 30, 1967. Follow-up liver scannings 
(3) returned to normal on September 20, 1967. 


1967, re- 
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ROENTGENOGRAPHIC FINDINGS 


LOSS OF HEPATIC ANGLE 


Margulies and Stoane* have described 
the presence of peritoneal fluid when the 
right inferior lateral margin of the liver is 
obscured in the supine position. In all 7 
cases of amebic abscess, the hepatic angle 
was lost both in the supine and erect po- 
sitions. The amebic hepatitis present with 
amebic abscess produces marked inflam- 
matory change and is thought to cause ob- 
scuring of the adjacent omental and pericolic 
fat which normally delineates the hepatic 
angle. 

HEPATOMEGALY 

All 7 cases ot amebic abscess also had 
hepatomegaly with 6 of the 7 described as 
very marked or huge. 


DISTENDED GALLBLADDER 


The most interesting finding present in 4 
of the cases was a dense, distended gall- 


B 


LI 





Frc. 2. Case 1. (£) Anteroposterior and (B) right 
lateral liver scans reveal the 2 large filling defects, 
one posterolaterally on the right, and the other 
centrally and superiorly, 
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bladder associated with a huge liver in- 
denting the intestinal gas. This also is 
thought to be due to the intense inflamma- 
tory response of the liver and associated 
ileus of the gallbladder. 


CHANGES IN RIGHT LOWER HEMITHORAX 


The changes in the right hemithorax such 
as elevation of the right hemidiaphragm, 
plate atelectasis, infiltration of the right 
lower lung, lung abscess, and pleural ef- 
fusion or empyema occurred in all the cases 
in one or more manifestations; however, 
they are nonspecific, also occurring in sub- 
diaphragmaticabscess and hepatoma. These 
changes in the thorax could either precede 
or follow the abdominal findings. 


DIFFERENTIAL DIAGNOSIS 


In none of the cases of right subdiaphrag- 
matic abscess or primary hepatoma, and in 
only 1 of the 8 cases of acute cholecystitis 
was the hepatic angle absent. 


Fıs. 3. Case 11. The supine abdominal roentgeno- 
gram displays the dense, distended gallbladder in 
the upper right quadrant. The hepatic angle 1s 
obscured. 
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liG. 4. Case rr. Coned view of the upper right quad- 
rant of erect abdominal roentgenogram also re- 
veals the hepatic angle to be obscured in this posi- 
tion. 


A distended gallbladder occurred also in 
I case of acute cholecystitis (a different 
case from above) but was not seen in sub- 
diaphragmatic abscess or primary hepa- 
toma. It was not as readily detected as in 
amebic abscess because of the associated 
marked hepatomegaly with amebic ab- 
scess. 

Acute cholecystitis was the only one of the 


i: 


M 
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Fic. 5. Case 11. Frontal liver scan demonstrates a 
large central defect. 


e 


50 
4 entities that did not produce changes in 
the right hemithorax. 

DeBakey and Ochsner! have reported the 
criteria for differentiating subdiaphragma- 
tic abscess from amebic abscess, primarily 
on their different anatomic locations and 
the resultant changes affecting different 
portions of the right hemidiaphragm and 
right lower hemithorax. This was based on 
the location of the amebic abscess being 
near the dome and more anteriorly, and 
pyogenic infections of the subphrenic space 
located in the right posterosuperior space. 
In our cases all the amebic abscesses were 
primarily in the right lobe but the locations 
varied, although the posterior portion of 
the liver was involved in 5 of the cases as 
demonstrated on scanning. 


SUMMARY 


The roentgenograms were reviewed in 
cases of proven amebic hepatic abscess, 
primary hepatoma, right subdiaphragmatic 
abscess, and acute cholecystitis. 

Roentgenographic changes in the right 
lower hemithorax often represent secondary 
changes from right upper abdominal dis- 


Allan G. Schmidt 
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ease, but are nonspecific. 

The absence of the hepatic angle with 
hepatomegaly and a distended gallbladder 
strongly suggest amebic liver abscess which 
can be confirmed by liver scanning. 


Department of Radiology 
San Joaquin General Hospital 
P. O. Box 1020 

Stockton, California g5201 
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FUNCTIONAL HEPATOMA DEMONSTRATED 
WITH ROSE BENGAL SCANNING* 


By JON D. SHOOP, M.D.+ 


ALBUQUERQUE, NEW MEXICO 


HE diagnosis of hepatoma by liver 

scanning has customarily been made 
by the demonstration of areas or an area of 
absent activity in the mass of hepatic tissue 
by an isotopic agent. The following report 
illustrates a unique instance wherein a well- 
differentiated hepatic cell carcinoma was 
visualized on rose bengal I?! scanning as a 
well-demarcated region of increased activ- 
ity 1n comparison to the surrounding liver 
activity. 


REPORT OF A CASE 


J. L., a 54 year old male prison inmate, was 
referred to the hospital for evaluation of a left 
flank mass, first noted 2 weeks prior to admis- 
sion by an orderly in the prison hospital. On 
admission the patient denied gastrointestinal 
or genitourinary complaints. Appetite was re- 
ported as good, but prison records documented 
a co pound weight loss in the preceding year. 
The patient indicated an alcohol consumption 
of 1 pint per day prior to his imprisonment 6 
years earlier. 

Physical examination revealed a 54 year old 
male appearing older than his stated age. The 
vital signs were not remarkable. The abdomen 
was enlarged but no definite masses or organo- 
megaly were noted. A 4X4 cm., firm, non- 
tender mass was present in the left lumbar 
region. 

Initial laboratory values included a normal 
urinalysis, hemoglobin 11.3 gm. per cent, nor- 
mal white blood cell and differential counts, 
total bilirubin 0.7 mg. per cent, bromsulphalein 
retention of 21 per cent at 45 minutes, an alka- 
line phosphatase of 3.3 units (normal below 
2.3 units), and transaminase of 93 units (nor- 
mal below 40 units). 

A chest roentgenogram revealed destruction 
of several ribs associated with extrapleural soft- 
tissue masses. An upper gastrointestinal ex- 
amination demonstrated displacement of the 
stomach and duodenum by a large mass in the 





Fic. 1. Upper gastrointestinal examination reveals 
displacement of the stomach and duodenum by a 
left upper quadrant mass. 


region of L 1, with erosion of this vertebra as 
well as T 12 (Fig. 1). Retrograde aortography 
with the catheter tip in the proximal abdominal 
aorta revealed a 10X7 cm. mass medial to the 
left kidney which caused some lateral displace- 
ment of the kidney. The vasculature within the 
mass as well as within the liver was detected 
and identified as abnormal, and a tumor stain 
was present (Fig. 2). 

A liver scan, obtained 15 minutes after the 
intravenous injection of 100 uc of rose bengal 
labeled with I9?', disclosed an enlarged liver 
with irregularly decreased activity throughout 
except for a Io cm. area of normal to slightly 
increased activity in the epigastrium which 
corresponded to the abnormal region identified 
on aortography (Fig. 3). The roentgen diag- 
noses considered were retroperitoneal sarcoma 
with liver metastases and hepatoma. 

A biopsy of the palpable lumbar mass was 
then undertaken under local anesthesia. A 
great deal of bleeding was encountered which 
was unsuccessfully controlled, and the patient 
expired 60 hours postoperatively. Surgical 


* From the Division of Nuclear Medicine, Department of Radiology, Indiana University Medical Center, Indianapolis, Indiana. 
t Present Address: Assistant Professor of Radiology, University of New Mexico School of Medicine, Albuquerque, New Mexico. 
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lic. 2. Retrograde aortogram reveals a mass medial 
to the left kidney, apparently continuous with the 
liver. Abnormal vessels in the mass and other 
areas of the liver demonstrate pooling and 
tumor staining. 


pathologic examination suggested carcinoma, 
most likely of hepatic origin. 

At postmortem examination the pertinent 
hndings were limited to the abdomen and lum- 
bar region. In the latter area a mass measuring 
4X6X5 cm. was present, and involved the 
bodies of T 12 and L 1 directly. The peritoneal 
cavity contained ; liters of bloody fluid. The 
liver was markedly enlarged, extending far 
across the midline to the left, and the weight 
exceeded 2,400 gm. In the midline portion of 
the liver there was a 9 cm. in diameter, brown, 
friable area, and scattered throughout the right 
lobe were 0.5-5.0 cm. nodules of similar tissue. 

Histologic examination of the uninvolved 
liver tissue disclosed focal fibrosis and hepatic 
cell degeneration. Examination of the tumor 
tissue, however, revealed a regular appearance 
with hepatic cords composed of polygonal cells 
whose nuclei were large and somewhat pleo- 
morphic, but very few mitotic figures. In many 
sections of the neoplastic tissue, bile production 
was evident. 


DISCUSSION 


Reports dealing with the visualization of 
primary and secondary malignancy of the 
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liver have indicated that the abnormal area 
is one of absent or decreased isotope activ- 
ity, whether a colloidal substance or rose 
bengal I! is utilized. From the earliest 
work by Friedell and associates,? to recent 
reports and texts,*® there has been agree- 
ment on this point. One author has indi- 
cated specifically that well-differentiated 
hepatomas did not take up rose bengal 
labeled with I?! 

It has also been known since early phys- 
iologic studies that the polygonal cells were 
the exclusive site of liver uptake and excre- 
tion of rose bengal. It seems reasonable to 
postulate that a well-differentiated malig- 
nancy of polygonal hepatic cells might 
function sufficiently to engage in the me- 
tabolism of rose bengal. In the present in- 
stance the tumor was at least well enough 
differentiated to form bile, indicating pre- 
servation of the conjugating mechanism by 
the cells. 

Since experience with liver scanning in 
hemangiomas of the liver has revealed the 
tumor as an area of decreased or absent 
activity, it 1s not likely that the tumor 
vascularity in the present case contributed 
significantly to visualization on scanning.? 
The contrast of the tumor region with the 
remainder of the liver was undoubtedly en- 
hanced by the decreased uptake of isotope 





Fic. 3. Liver ‘scan obtained with rose bengal T3 
reveals generalized, irregularly decreased activity 
and a 10 cm. region of relatively increased activity 
corresponding to the mass in Figures 1 and a. 
Histologically, the mass was composed of well- 
differentiated, bile-producing tumor cells. 
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in the portions involved with fibrosis and 
degeneration. It is possible that the abnor- 
mal area would not have been recognized 
had the remainder of the liver tissue been 
normal in its metabolism of rose bengal. 


SUMMARY 


The case of a £4 year old male with a 
well-differentiated liver cell carcinoma is 
presented. That the region of carcinoma 
was revealed on scanning utilizing rose 
bengal labeled with I?! as an area of normal 
to increased activity, contrasting with the 
liver background of decreased uptake due 
to fibrosis and degeneration, is felt to be a 
unique instance of function of an hepatic 
cell carcinoma. 


Department of Radiology 
University of New Mexico School of Medicine 
Albuquerque, New Mexico 87106 


Functional Hepatoma g^ 


REFERENCES 


I. Bonre, F. J., Kroumer, J. S., Et MENDonr, E., 
Pres.ey, N. L., and Anprews, G. J. Scintil- 
lation scanning of liver. 11. Clinical applica- 
tions. AM. J. ROENTGENOL., Rap. THERAPY & 
Nuc ear MED., 1962, 88, 275-288. 

2. FRIEDELL, H. L., MacIntyre, W. J., and REJALI., 
A. M. Method for visualization of configura- 
tion and structure of liver. AM. J. ROENTGENOL., 
Rap. THERAPY & Nuciear MED., 1957, 77, 
4557470. 

. Garcia, A. M., Anman, K., Wrcsr, A. V., and 
BErERwALTES, W. H. I-131 rose bengal test of 
liver function: clinical evaluation. Gastroenter- 
ology, 1959, 37, 725—734- 

4. JouNsow, P. M., and Grossman, F. M. Radioiso- 
tope scanning in primary carcinoma of liver. 
Radiology, 1965, 84, 868—872. 

5. Wacner, H. N., Jr, McAree, J. G., and 
MozrEv, J. M. Diagnosis of liver disease by 
radioisotope scanning. 4.M.A. Arch. Int. Med., 
1961, 707, 324-334. 

6. WaGNER,H. N., and Misuk1y, F. In: Principles of 
Nuclear Medicine. W. B. Saunders Company, 
Philadelphia, 1968, pp. 599-620. 


C3 


SEPTEMBER, 1969 


PSEUDOABNORMAL LIVER SCANS SECONDARY 
TO RESIDUAL BARIUM IN THE BOWEL* 


3y E. QUITMAN SEYMOUR, M.D, S. E. PUCKETTE, Jr., M.D., and JEAN EDWARDS, R.T. 


CHARLESTON, SOUTH CAROLINA 


N AVOIDABLE potential source of er- 
ror exists in the interpretation of liver 
scans. We have noticed a distortion of liver 
scan patterns which can be correlated with 
overlying intestinal barium. Apparently, 
sufficient liver tissue lies posterior to bar- 
ium in the colon at the hepatic flexure to 
reduce the amount of radiation reaching a 
scanner. In a review of the current liter- 
ature, this possible cause for an erroneous 
interpretation has not been mentioned. To 
confirm this impression, a simple experi- 
mental procedure was performed. 


METHOD AND MATERIAL 

The scanning procedures were accom- 
plished with a Baird Atomic CS-500 unit. 
Subjects were administered 0.7 uc of Au? 
intravenously and the scanning process was 
performed 1 hour after the injection of the 
radioactive agent. Immediately following 
the usual scanning routine, a cylindrical 
plastic bag, approximately the size of the 





colon, was prepared containing barium and 
water of standard proportion emploved for 
barium enemas. The container was then 
placed on the abdomen over the liver be- 
tween the patient and the collimator. The 
scanning procedure was repeated with the 
bag in this position to determine the effect 
on the uptake by the scanner. 
RESULTS 

The initial scan was interpreted as nor- 
mal by several examiners. A definite reduc- 
tion in uptake was seen on the repeat scan 
with the container of barium and water in 
place over the liver (Fig. 1,7 and B). These 
findings substantiate the impression gained 
by clinical observation that residual bar- 
ium in the gastrointestinal tract can result 
in a pseudoabnormal liver scan pattern 


(Fig. 2, Æ and B). 
DISCUSSION 


Barium has been used as a radiation 


Fic. 1. (4) Normal liver scan. (B) A reduction in the uptake is present after the 
placing of the simulated colon over the liver and rescanning. 


* From the Department of Radiology, Medical College of South Carolina, Charleston, South Carolina. 
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Fic. 2. (4) There is a decrease in uptake over the lower margin of the liver. (B) Residual barium in the 
hepatic flexure correlates with the focus of diminished uptake. 


barrier in the form of plaster. Acceptable 
shielding from gamma radiation is afforded 
by a 20 cm. thickness of this material! 
Since the average width of the colon is 2.6 
cm., a significant absorption of gamma 
radiation should and does occur when the 
bowel containing barium superimposes over 
the organ being scanned. 

A preliminary plain roentgenogram of 
the abdomen immediately prior to scanning 
of the liver or other abdominal organs is 
recommended. By this means, the presence 
of residual barium in the gastrointestinal 
tract, which may overlie the area being 
examined, can be detected. 


SUMMARY 


1. Residual barium in the bowel, when 
superimposed over the liver, can produce 
localized areas of decreased uptake on a 


scan and thereby a false positive finding. 
This was detected clinically and confirmed 
by experimental means. 

2. A scout roentgenogram of the abdo- 
men is recommended immediately prior to 
the scanning of abdominal organs. 


E. Quitman Seymour, M.D. 
Department of Radiology 

Medical College of South Carolina 
8o Barre Street 

Charleston, South Carolina 29401 
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ANGIOGRAPHIC FINDINGS IN PANCREATITIS* 


By STEWART R. REUTER, M.D., HELEN C. REDMAN, M.D., and 
RAMON R. JOSEPH, M.D. 
ELOISE, MICHIGAN 


p^" CREATITIS is sometimes present in 
patients undergoing celiac or superior 
mesenteric angiography. A knowledge of 
the angiographic changes which occur in 
this disease is important, therefore, not 
only for establishing criteria for the diag- 
nosis, but also for avoiding confusion with 
other pancreatic diseases, particularly car- 
cinoma. A few survey articles on visceral 
angiography briefly mention pancreati- 
tis, * 5 and Hernandez et 47.5 and Rösch and 
Bret! have dealt with the angiographic 
findings in some detail. The different 
authors have placed varying importance on 
these findings, and one author has stated 
that the angiographic diagnosis of pancrea- 
titis is rarely possible.? 

The main problem in evaluating the 
angiographic findings of pancreatitis is that 
the disease is progressive with a wide 
spectrum of pathologic changes. Also, the 
degree of inflammation at any given stage 
varles markedly, with exacerbations and 
remissions. In an attempt to define more 
accurately the angiographic changes which 
occur in pancreatitis, we have correlated 
the angiographic findings with the stage 
and activity of the disease in 59 patients. 


MATERIAL AND METHODS 


The 59 patients in this series are among 
400 who have had celiac angiography at 
Wayne County General Hospital (Table 1). 
Of these, 51 had historical and biochemical 
evidence of pancreatitis. The duration of 
their disease was determined by the gastro- 
enterologist (RRJ), who was personally 
familiar with each patient. The patients 
were placed in 1 of 3 groups (first attack, 
duration less than 2 years, duration more 
than 2 years), depending on the longevity 


TABLE I 
PATIENT MATERIAL 
(59 patients) 


A. With historical and biochemical evidence of 


pancreatitis SI 
Normal Elevated 
Amylase Amylase 
First attack O 13 
Less than 2 yr. 
duration 2 I5 
More than 2 yr. 
duration 13 8 


B. Diagnosed as pancreatitis by angiography 
*: but without historical or biochemical evi- 
dence of pancreatitis 8 


of their disease. Each of the 51 patients also 
had had elevated serum amylase determin- 
ations at some time during their hospitali- 
zations. Amylase determinations were done 
according to the method of Caraway.? The 
upper limit of normal in our laboratory is 
I20 units and a serum level of 150 units 
was considered abnormal for the purpose 
of this study. The patients were sub- 
grouped according to whether they had 
a normal or elevated amylase level at 
the time of angiography. The angiograms 
were evaluated for the following param- 
eters: arterial changes, degree of vascular- 
ity, parenchymal accumulation of con- 
trast medium, and splenic vein alterations. 

Thirteen patients had pancreatic calcifi- 
cations and 4 had pseudocysts. These pa- 
tients were included in the total evaluation 
according to the duration of their disease 
and their serum amylase level, but the 2 
groups were also evaluated separately. 

Finally, the angiographic findings were 
evaluated in 8 patients who were diagnosed 
angiographically as having pancreatitis, 


* Presented at the Sixty-ninth Annual Meeting of the American Roentgen Ray Society, New Orleans, Louisiana, October 1-4, 1968. 
From the Departments of Radiology and Medicine, University of Michigan: Wayne County General Hospital, Eloise, Michigan, 


and University Hospitals, Ann Arbor, Michigan. 
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but who had no historical or biochemical 
evidence of the disease. 

Combined celiac and superior mesenteric 
angiography was performed in each patient 
with two Kifa thin-walled red catheters 
(inner diameter/outer diameter = 1.4/2.2), 
one introduced from each femoral artery by 
the percutaneous technique. In addition to 
the combined examination, 42 patients had 
superselective angiograms of the gastro- 
duodenal, dorsal pancreatic, inferior pan- 
creaticoduodenal or splenic arteries.'? In 
each patient the stomach was distended 
prior to angiography with 500-600 cc. of air 
introduced via a nasogastric tube. 


RESULTS 


Of the 51 patients with historical and 
biochemical evidence of pancreatitis, 11 
22 per cent) had no abnormal angiographic 
findings. The changes in the patients with 
angiographic abnormalities were as follows: 


ARTERIAL CHANGES 


Arterial irregularities were seen in 39 of 
the 51 patients (77 per cent). Two types of 
irregularity were present. The first, a non- 
specific irregularity similar to that seen in 
atherosclerosis, was present in all 39 pa- 
tients (Fig. 1). This type was seen in arter- 
ies both around and within the pancreas. 
The irregularities were eccentric and com- 





Frc. 1. Splenic angiogram in a 37 year old woman 
with chronic pancreatitis. The narrowing in the 
proximal splenic artery is spasm due to catheter 
manipulation. Nonspecific irregularities are seen 
throughout the pancreatica magna artery (white 
arrow) and its branches. 


Angiographic Findings in Pancreatitis p4 





l'1Gc. 2. Splenic angiogram in a 40 year old man with 
chronic pancreatitis. There is “coning and sleev- 
ing? (black arrow) of the splenic artery. The 
specific arterial change, a smooth alternating 
dilatation and narrowing, is seen in the branches of 
the dorsal pancreatic (white arrow) and trans- 
verse pancreatic arteries. 


promised the arterial lumen only moder- 
ately; no occlusions or abrupt changes in 
the course of the arteries were present. In 
I9 patients (37 per cent) these nonspecific 
irregularities were the only arterial changes 
present, and in Io patients (20 per cent) 
they were the only abnormal angiographic 
findings present. 

In 20 patients (39 per cent), a second 
type of arterial irregularity was present in 
addition to the nonspecific irregularity. 
This type, which we refer to as “specific,” 
never occurred alone and was seen only in 
intrapancreatic arteries (Fig. 2). It was 
seen as a smooth, beaded alternation of 
arterial narrowing and dilatation. Her- 
nandez and co-workers? referred to this 
change as a "cone or funnel” shaped nar- 
rowing and found a 25 per cent incidence 
among their I10 patients. A somewhat 
similar change, the “‘sleeve-like” narrowing 
of the splenic artery which they described 
occurred in only 3 of our patients, all with 
longstanding disease. 

Because of the similarity of the non- 
specific changes to atherosclerosis, 14 pa- 
tients with diffuse atherosclerosis were ex- 
cluded from the correlation of the arterial 
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Tase II 


ARTERIAL CHANGES IN 37 PATIENTS WITH HISTORICAL AND BIOCHEMICAL EVIDENCE OF PANCREATITIS 
(14 patients with generalized atherosclerosis excluded) 


Nonspecific Arterial Irregularities 


Major arteries 





Major pancreatic 
around the pancreas | arteries (pancreatico- 


Specific arterial 


(splenic, hepatic, duodenal arcades, Intrapancreatic irregularities 
gastroduodenal, dorsal pancreatic, branches 
superior mesenteric) | pancreatica magna) 
o T a vp o + 
First attack, 
elevated amylase 
8 8 o 4 4 4 4 8 o 
Less than 2 yr., 
normal amylase 
2 I I 2 o I I I I 
Less than 2 yr., 
elevated amylase 
Te 9 I 6 4 4 6 6 4 
Longer than 2 yr., 
normal amylase 
Io 7 3 4 6 oO Id 7 3 
Longer than 2 yr., 
elevated amylase 
7 5 2 4 3 I 6 5 2 


oz: normal artery; + - moderate to marked irregularity. 


changes with the duration of the disease 
and serum amylase levels (Table 11). From 
Table n, it can be seen that the major 
arteries around the pancreas were not in- 
volved in patients having their first attack 
of pancreatitis and tended to be involved 
more frequently in longstanding disease. 
The nonspecific irregularities involving the 
major pancreatic arteries and intrapan- 
creatic branches occurred in about one- 
half of the patients, regardless of duration 
of disease or serum amylase level. The 
specific arterial changes paralleled involve- 
ment of the major arteries around the 
pancreas and seemed to be related to dura- 
tion of disease. 

Seven of the 14 patients with diffuse 
atherosclerosis (Table 111) had irregularities 
and narrowings of the splenic, hepatic, 
gastroduodenal, or superior mesenteric ar- 
teries, a much higher incidence than in the 
nonatherosclerotic group. These were the 


nonspecific narrowings generally seen in 
atherosclerosis. They occurred primarily at 
origins of arteries but were also seen 
throughout the vessel. The splenic and 
gastroduodenal arteries and the intrapan- 
creatic branches, however, tended also to 
be involved throughout their entire course. 
Although the number of patients in each 
group was not significant, the arterial ir- 
regularities had the same general distribu- 
tion in this group as in the large group ex- 
cluding atherosclerosis. Three patients with 
typical longstanding disease also had the 
specific beaded irregularities described 
above. 

In analyzing the 13 patients who had 
pancreatic calcification, the incidence of 
arterial irregularities was the same but they 
were more severe. In 1 of these patients the 
arterial irregularity had the serpiginous 
appearance usually associated with car- 
cinoma of the pancreas (Fig. 3). This was 
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the only patient in whom the arterial 
changes mimicked carcinoma. 

In 2 patients small cysts, 1-2 mm. in 
diameter, were filled with contrast medium 
(Fig. 4). Bleeding into large cysts has been 
demonstrated angiographically by Kadell 
and Riley® and is caused by cysts eroding 
into adjacent arteries. The mechanism in 
these small cysts was probably the same. 

In the 4 patients with pseudocysts the 
arteries around the cysts were stretched but 
were smooth (Fig. 5). Stretching of the 
pancreatic arteries was not seen in patients 
without pseudocyst. 

PANCREATIC VASCULARITY 

Fourteen of the 51 patients with pan- 
creatitis (27 per cent) had an increased 
number and size of pancreatic arteries 
(Table 1v). In 8 patients, 4 of whom had 
pseudocysts, the vascularity was decreased. 
Thus, the incidence of hypervascularity 
was not as high as reported by Rósch and 
Bret," nor was hypovascularity as frequent 
as reported by Hernandez eż a7? When hy- 
pervascularity was present, it was almost 
always accompanied by arterial irregularity 
and frequently by an increased tortuosity 
of intrapancreatic branches. The incidence 
of hypervascularity did not appear to be 
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Fic. 3. Gastroduodenal angiogram in a £o year old 
woman with chronic pancreatitis (subtraction 
technique). There are abrupt angulations (black 
arrow) in the anastomotic branch of the dorsal 
pancreatic artery. These mimic changes seen in 
pancreatic carcinoma. 
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l'1G. 4. Combined celiac and superior mesenteric 
angiogram in a 33 year old man with chronic 
pancreatitis. The pancreatica magna artery 
(black arrow) is stretched by cysts. Small cysts in 
the tail of the pancreas are filled with contrast 
medium (white arrows). Insert. Operative wirsung- 
ography in the same patient demonstrates several 
cysts in the tail of the pancreas (black arrows). 


related to the serum amylase level or the 
duration of the disease. 


PARENCHYMAL CHANGES 
There was increased or irregular accumu- 
lation of contrast medium in Ig patients 
(37 per cent), although both an increase 
and an irregularity were not always present 
in the same patient (Table 1v). Accumula- 


hl 





Fic. §. Combined celiac and superior mesenteric 
angiogram in a 44 year old woman with chronic 
pancreatitis and a 6 cm. in diameter pseudocyst in 
the head of the pancreas. The gastroduodenal 
artery (black arrow) is displaced laterally and 
stretched. The pancreaticoduodenal arcades are 
stretched around the pseudocyst (white arrows) 


J* 
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TABLE III 


ARTERIAL CHANGES IN I4 PATIENTS WITH DIFFUSE ATHEROSCLEROSIS 














Nonspecific Irregularities 


























Major arteries Major pancreatic FW 
around the pancreas | arteries (pancreatico- ‘| Specific arterial 
(splenic, hepatic, duodenal arcades, | Intrapancreatic | irregularities 
gastroduodenal, dorsal pancreatic, branches 
superior mesenteric) | pancreatica magna) 
O c O + O + O 4- 
First attack, 
elevated amylase 
5 2 ; 2 3 2 3 5 O 
Less than 2 yr., | 
normal amylase | | 
O O Ò O O | O O O O 
Less than 2 yr., 
elevated amylase 
5 2 j 3 2 O 5 4 I 
Longer than 2 yr., 
normal amylase 
3 2 I 2 I 2 I 2 I 
Longer than 2 yr., 
elevated amylase | 
I I O I O O I O I 








o=normal artery; -+ =moderate to marked irregularity. 


tion was increased in I2 of the patients considered a sign of acute pancreatic in- 
with pancreatitis (24 per cent), but was flammation, patients in this series with 
marked in only 2 (Fig. 6, Æ and B). elevated amylase had no greater accumula- 
Although increased accumulation has been tion than those with normal amylase. In 13 


o t 





liG. 6. Gastroduodenal angiogram in a 40 year old woman with chronic pancreatitis. (4) Arterial phase. 
The gastroduodenal artery arises from the superior mesenteric artery. An increased number of dilated 
branches are seen throughout the head of the pancreas. (B) Capillary phase. Dense accumulation of con- 
trast medium is seen through the head of the pancreas. This patient had the densest accumulation in the 
series. 
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TABLE IV 


PARENCHYMAL AND SPLENIC VEIN CHANGES IN 51I PATIENTS WITH HISTORICAL 
AND BIOCHEMICAL PANCREATITIS 



























































| Increased paren- ; i 
Increased pancreatic | chymal contrast Irregular Splenic TE 
vascularity | medium | accumulation Psi AN 
accumulation irregularity 
O + O +- O + Oo + 
l'irst attack, 
elevated amylase 
13 9 4 II 2 12 I 13 O 
Less than 2 yr., 
normal amylase 
2 2 O | I I 2 O 2 O 
Less than 2 yr., | 
elevated amylase | 
15 10 5 IO 5 13 2 13 2 
Longer than 2 yr., 
normal amylase 
13 9 4 IO 3 E 9 9 4 
Longer than 2 yr., 
elevated amylase 
8 7 1 7 I 7 I 6 2 
patients (26 per cent) the accumulation had creased contrast medium accumulation. 


an irregular, mottled appearance. This was 
more frequent in patients with longstand- 
ing disease and in those with calcification. 
The “halo” appearance of dense contrast 
material accumulation around individual 
calcifications noted by Hernandez ef al.’ 
was not seen. 


SPLENIC VEIN CHANGES 


Narrowing and irregularity of the splenic 
vein (Table 1v) was seen in 8 patients (16 
per cent), most of whom had longstanding 
pancreatitis (Fig. 7, 7 and B). Five of the 8 
patients also had calcification in the tail or 
throughout the pancreas. In 3 of these pa- 
tients the splenic vein was occluded and 
collateral veins were seen. 


ANGIOGRAPHIC FINDINGS IN 8 PATIENTS WITH NO 
HISTORICAL OR BIOCHEMICAL EVIDENCE 
OF PANCREATITIS 


All 8 patients had irregular intrapan- 
creatic arteries. The irregularity in 3 of 
these had the beaded appearance specific 
for pancreatitis. In addition, 4 of the pa- 
tients had increased vascularity, and 3, in- 


Three of these patients (2 of whom had 
beading) were subsequently operated upon 
and were shown to have pancreatitis, in 
spite of the lack of clinical or biochemical 
evidence. No follow-up was available in the 
other § patients. 


DISCUSSION 


Angiography in this group of patients 
was only moderately useful as a diagnostic 
method in pancreatitis. Of those with 
historical and biochemical evidence of 
pancreatitis, 22 per cent had normal angi- 
ographic findings. In another 20 per cent 
the diagnosis was based entirely on non- 
specific irregularities of the para- and in- 
trapancreatic arteries. In the remaining 58 
per cent pancreatitis was diagnosed by 
specific arterial changes, or a combination 
of the nonspecific arterial irregularity plus 
hypervascularity, increased contrast med- 
ium accumulation, or splenic vein alter- 
ations. 

It is apparent from an analysis of the 
findings that the angiographic changes bore 
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Fic.” 
chronic pancreatitis. (4) Arterial phase. Specific 
and nonspecific arterial irregularities are present in 
the pancreatic rami of the splenic artery and their 
branches. (B) Venous phase. The splenic vein is 
:rregular, tortuous and occluded. 


7. Splenic angiogram in a 42 year old man with 


no relation to the serum amvlase level at 
the time of the examination. From this we 
infer a lack of relationship between the 


angiographic findings and the acuteness of 


the inflammation. On the other hand, there 
was a fairly good correlation between the 
findings and the longevity of the disease, 
particularly the more specific findings, such 
as beaded arterial dilatations, irregular 
parenchymal accumulation of the contrast 
medium, and splenic vein narrowing. These 
changes were present infrequently in pa- 
tients having the disease less than 2 years. 
Thus, by the time the typical angiographic 
changes have appeared, the clinical and bio- 
chemical diagnosis will generally be appar- 
ent. 

On the other hand, it is important for the 
angiographer to be familiar with the angio- 
graphic findings in pancreatitis, since these 
findings must be differentiated from those 
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of pancreatc tumor. Mention has been 
made in the literature of the difficulty in 
differentiating pancre eatitis from carcinoma 
of the pancreas.’ This difficulty certainly 
exists, but is not frequent. In this series, 1 
patient had the serpiginous arterial changes 
considered tvpical of carcinoma. In a re- 
cent evaluation of the angiographic find- 
ings of carcinoma of the pancreas, Book- 
stein ef al? -eported that 6 patients with 
pancreatitis were misdiagnosed as carcin- 
oma (false positives). Two of these had 
serpiginous arterial encasement (including 
the patient in this series), 2 had occlusions 
of intrapancreatic arteries, 1 had patho- 


logic vessels, and 1 had small artery oc- 
clusion and pathologic vessels. They also 


reported that 2 of 41 patients with pancrea- 
tic carcinoma were misdiagnosed as having 
pancreatitis (false negatives). None of our 
patients had arterial occlusions or patho- 
logic vessels. 

The nonspecific arterial irregularities 
seen in these patients with pancreatitis 
were the same as those generally seen in 
atherosclerosis. A separate analysis of the 
I4 patients with diffuse atherosclerosis re- 
vealed that the irregularities were more 
common in the major arteries around the 
pancreas in this group, but in the pancrea- 
tic arteries and their branches the incidence 
was about the same as in the 37 patients 
without atherosclerosis. No evaluation of 
the appearance of atherosclerosis in the 
intrapancreatic. branches has been pub- 
lished. The similar incidence of small ves- 
sel irregularities in patients with and with- 
out atherosclerosis may indeed indicate 
that this is a change characteristic of pan- 
creatitis. Supporting this are the few false 
positive diagnoses of pancreatitis which 
have been mace on the basis of these ir- 
regularities. The observation that major 
vessel atherosclerotic disease may resemble 
changes caused by pancreatitis is valid. 
Atherosclerosis of the splenic artery fre- 
quently involves the midportion of the ves- 
sel and may give circumferential narrowing 
resembling “sleeving or coning.”’ An ather- 
osclerotic splenic artery, however, is gener- 
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ally elongated, tortuous, and calcified, and 
frequently can be recognized as such. 

An excellent angiographic technique is 
critical to accurate diagnosis in the pan- 
creas. In our hospital, superselective cathe- 
terization of the gastroduodenal and splenic 
arterles Is now a routine part of each pan- 
creatic angiography. In this series of pa- 
tients with pancreatitis, the superselective 
studies resulted in a markedly improved 
demonstration of the intrapancreatic 
branches when compared to the combined 
celiac and superior mesenteric examin- 
ation. Another important part of each 
pancreatic angiography is pre-examination 
distention of the stomach with air. This 
separates the gastric arteries and allows im- 
proved visualization of the arteries of the 
tail of the pancreas and better assessment 
of the parenchymal phase. Without gastric 
distention it is usually difficult to differ- 
entiate branches of the pancreatica magna 
and left gastric arteries. It is also virtually 
impossible to define contrast medium ac- 
cumulation in the pancreas because of the 
overlying gastric density. 

Although pancreatic enlargement has 
been reported as angiographic evidence of 
pancreatitis, we agree with Hernandez e£ 
al.» that an accurate angiographic evalu- 
ation of pancreatic size is difficult. The 
shape of the pancreas has a wide normal 
variation and its relationship to surround- 
ing arteries is also variable. The cephalad 
portion of the head and the distal tail are 
the most difficult areas to define and the 

caudal head the easiest. Even in the super- 
selective examinations, in which there was 
generally complete filling of intrapancreatic 
arteries, definition was sometimes difficult. 
The best delineation occurred in the few 
patients with increased parenchymal ac- 
cumulation of contrast medium, 

The 8 “false positive" patients with 
angiographic findings of pancreatitis but 
no historical or biochemical evidence of 
disease deserve some comment. Three of 
these were subsequently shown at oper- 
ation to have pancreatitis (2 secondary to 
penetrating gastric ulcers, and 1 to an im- 
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pacted common duct stone). These 3 pa- 
tients represent 5 per cent of the series. 
This figure is not far from the 8 per cent of 
patients in the series of Hernandez et alè in 
which an angiographic diagnosis of pan- 
creatitis was subsequently confirmed in 
spite of no clinical indication of the disease. 
The remaining 5 "false positives" are not 
too alarming since they have been taken 
from the total of 400 celiac and superior 
mesenteric angiographies which have been 
performed at the Wayne County General 
Hospital, an incidence of approximately o.1 
per cent, and it is not known how many of 
the 5 actually had occult pancreatitis. The 
major problem in the angiographic evalu- 
ation. of pancreatitis, therefore, lies. not 
with the o.1 per cent false positives, but 
with the 22 per cent false negatives. 


SUMMARY 


The angiographic findings in 51 patients 
with pancreatitis have been evaluated. In 
22 per cent, no abnormal — 
findings were present. In an additional 2 
per cent, the only abnormal findings were 
nonspecific arterial irregularities similar to 
those seen in atherosclerosis. In the remain- 
ing 58 per cent, the diagnosis could be made 
by the presence of specific arterial changes, 
increased or irregular parenchymal 
accumulation of contrast medium or splenic 
vein narrowing, irregularity or occlusion. 
Frequently a combination of abnormal 
findings was present. False positive ia 
noses of pancreatitis were rare. In only 
instance was pancreatitis reported as car- 
cinoma. Correlation of the angiographic 
findings with the duration and severity of 
the disease revealed that the findings were 
related more to the duration of the disease 
than the acuteness of the inflammation. 


Helen C. Redman, M.D. 
Department of Radiology 

Wayne County General Hospital 
Eloise, Michigan 48132 
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PANCREATIC PSEUDOCYSTS SIMULATING 
INTRARENAL MASSES* 


By JAMES L. GORDER, M.D., and FREDERICK L. STARGARDTER, M.D. 


SAN FRANCISCO, CALIFORNIA 


"pe distinction between a pancreatic 
and renal mass is usually not difficult 
when clinical and roentgenographic eval- 
uation is complete. Rarely, however, a 
pancreatic pseudocyst appears as a mass 
intimately related to either kidney (more 
commonly the left) and simulates a pri- 
mary renal lesion. This appearance was 
presented in roentgenograms of 2 patients, 
described in the following case reports. 


REPORT OF CASES 


Case 1. A 28 year old alcoholic man was 
admitted with a 6 year history of intermittent 
left flank pain. An evaluation 2 years previously 
had failed to discern the cause of the pain and 
an intravenous pyelogram appeared normal. 
One year before admission retrograde pyelogra- 
phy also showed nothing abnormal. White 
blood cells were present in the urine and the 
cultures were sterile. 

At the time of the current admission, pain in 
the left flank had been continuous and the 
urinalysis was negative. An intravenous pyelo- 
gram (Fig. 1) showed a mass in the region of 
the upper pole of the left kidney and a renal 
arteriogram demonstrated an avascular mass 
in that region. No visible renal cortex in the 
left upper pole was seen on the nephrograms 
(Fig. 2). The studies were believed most likely 
to be representative of an intrarenal cyst of the 
left upper pole. The results of the upper gas- 
trointestinal study were normal. 

At laparotomy, a 14 cm. pancreatic pseudo- 
cyst was found which arose from the posterior 
aspect of the tail of the pancreas. The left kid- 
ney formed the floor of the cyst. Although a 
depression of the left upper pole was found, the 
kidney could be dissected free from the pseudo- 
cyst. A Roux-en-Y and pancreaticojejunostomy 
were performed. Urography and renal arteriog- 
raphy 3 years later demonstrated a more nor- 
mal renal contour without evidence of mass or 





Frc. 1. Case 1. Preoperative intravenous urogram. 
Nonopacification of the upper pole of the left kid- 
ney with compression of the calyces of the middle 
and lower poles. 


avascular area. The kidney, however, was 
smaller than normal (Fig. 3). 


Case rr. A 48 year old man had been ad- 
mitted 3 years previously with nausea and 
vomiting and a history of heavy intake of 
alcohol. An upper gastrointestinal series dem- 
onstrated pancreatic calcification and a mass in 
the left upper quadrant which suggested a 
pseudocyst. The patient was treated medically 





l'iG. 2. Case 1. Preoperative arteriogram. Nephro- 
gram demonstrates concave impression of the 
upper pole with no demonstrable renal tissue in the 
upper pole of the left kidney. Margins of the ad- 
jacent renal cortex are sharp. 


*From the Department of Radiology, University of California School of Medicine and the Veterans Administration Hospital, 


San Francisco, California. 
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Postoperative selective renal ar- 
teriogram shows that the contour of the upper pole 
of the left kidney has returned to normal. The 
over-all size of the left kidney is decreased, how- 


FiG. 3. Case 1. 


ever. 


but returned 3 years later, again with abdom- 
inal pain in the left upper quadrant. The mass 
had increased in size and intravenous pyelog- 
raphy demonstrated a mass that deformed the 
upper pole of the left kidney. Abdcminal 
aortography showed the mass to be avascular 
and intimately associated with the upper pole 
of the left kidney (Fig. 4). The left renal artery 
was depressed downward and the only func- 
tioning kidney tissue was a crescent-shaped 
segment of the lower pole (Fig. 5). No tumor 
vessels could be seen. 

A laparotomy disclosed a 16X12 cm. cystic 
mass of the body of the pancreas. This mass 
compressed the left kidney into a 6X10 cm. 
crescent-shaped structure adherent to the lower 
pole of the mass. The kidney was not dissected 
free of the mass as it appeared intrinsically 
normal. Aspiration of the mass through the 
stomach yielded a gray-brown fluid with an 
amylase content greater than 45,000 units. A 
pancreaticocystogastrostomy: was done. 





lic. 4. Case rr. Preoperative arteriogram. The cali- 
ber of the left renal artery is decreased and the 


intrarenal portion of that vessel is depressed 


(arrow). 





Fic. 5. Case 11. Preoperative arteriographic nephro- 
gram shows only a crescent of functioning renal 
tissue in the -ower pole of the left kidney. The out- 
line of the concave surface of the upper margin is 
smooth and no tumor vessels are seen. 


Abdominal aortography performed 4 months 
after the operation demonstrated return of the 
left renal artery to its normal position. The 
caliber of this vessel had increased and some 
function had returned to the upper pole cortex 
(Fig. 6 and 7). The left kidney remained smaller 
than the right, however. 


DISCUSSION 


The intimate relationship between the 
pancreas and the kidneys, particularly the 
left, would suggest that masses in these 
organs coulc be confused. The body of the 
pancreas extends transversely over the cen- 
ter or upper aspect of the left kidney. Since 
no peritoneum covers the posterior surface 
of the pancreas, it comes in direct contact 
with the left renal artery. Gerota's fascia, 
a loose fibrous sheath investing the kidney 





Fic. 6. 


Case rm. Postoperative The 
caliber of the renal artery 


course is now normal. 


arteriogram. 
is unchanged but its 
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and perinephric fat, separates the pancreas 
from the kidney itself. 


Cystic lesions of the pancreas may be of 


many types but pseudocysts cause most 
of the diagnostic difficulties. They com- 


prise about 40 to £o per cent of all cysts of 
the pancreas and may be the result of 


trauma, degeneration in the gland, or hem- 
orrhagic infection of the pancreas.! Most 
of the cysts project beyond the organ, 
usually in close proximity. As the name 
implies, pseudocysts do not possess a true 
capsule. Their walls are composed of fibrous 
tissue derived from hemorrhagic parenchy- 
ma, extravasated blood, and adjacent struc- 
tures including the capsule of the kidney. 
[Instances have been reported in which, 
even at surgery, the thick fibrous wall has 
been confused with solid renal tumor.* 

Clinically, pseudocysts may closely re- 
semble renal disease. Persistent albuminu- 
ria, hematuria, both gross** and micro- 
scopic,**? and pyuria? have been reported. 
Pain in the flank is common^**? and a renal 
type of colic radiating to the penis has been 
reported.? A palpable mass is often present, 
especially in the upper abdomen, but oc- 
casionally also in the flank.*'* 

Roentgenography is the most useful diag- 
nostic aid in the differentiation of pseudo- 
cysts from renal cysts. The urogram shows 
no abnormality or, in the presence of a 
pseudocyst, shows a simple depression of the 
left kidney. Rarely, however, the cyst may 
distort and indent the upper pole. It then 
depresses the collecting system, producing 
a urographic appearance indistinguishable 
from that of an intrarenal cyst. One note- 
worthy report was that which described 
intravenous urographic changes in 20 pa- 
tients with carcinoma of the pancreas. In 
10 of these, the left kidney was displaced 
caudally, but in no instance was the kidney 
parenchyma distorted.? 

Although with arteriography intrarenal 
masses are often distinguishable from pan- 
creatic masses, in many of the reported 
cases the procedure was either not per- 
formed or was unsuccessful. Pseudocysts 
usually displace pancreatic arterial branches 
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Postoperative nephrogram shows 


Case ir. 
return of function of the left upper pole. The upper 
lateral margin is irregular, however, and the kid- 
ney small. 


FIG.: 7. 


/ 


and often cause complete obstruction of 
adjacent veins with production of some 
collateral venous circulation.’ Cysts in the 
head of the pancreas displace the gastro- 
duodenal, common hepatic and superior 
mesenteric arteries. Those in the tail dis- 
place the splenic and jejunal branches of 
the superior mesenteric artery. Because of 
multiple arteries supplying the pancreas, 
selective and superselective arteriography 
greatly facilitates detection of the exact 
location of the lesion and its nature. Se- 
lective renal arteriography alone, however, 
may be misleading. It may demonstrate 
changes that are typical of an avascular 
mass in the upper pole of the kidney, as 
in Case 1. The deformity of the renal outline 
is secondary to extrinsic pressure and when 
the mass 1s surgically removed or decom- 
pressed, the kidney returns to a size and 
contour more nearly normal. Restoration 
of function in the upper pole was demon- 
strated 4 months after surgery in Case 
11; however, in both of our patients, the 
kidney remained small. 


SUMMARY 


Because of their close anatomic relation- 
ship, cystic lesions of the pancreas are con- 
fused occasionally with those of renal or- 
igin, despite thorough clinical and roent- 
genographic evaluation. Two such cases 
are reported and others from the literature 
are reviewed. 
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The radiologist must inform the urologist 
of the diagnostic possibility of pancreatic 
pseudocyst when atypical masses appear to 
arise from the upper pole of the kidney. The 
importance of selective abdominal and re- 
nal arteriography in these instances must 
be stressed. Even with these diagnostic 
refinements, however, the distinction may 
be impossible. 


James L. Gorder, M.D. 
Department of Radiology 
University of California 

San Francisco Medical Center 
San Francisco, California 94122 
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INFRAPANCREATIC RIGHT KIDNEY 


By M. WENDELL DIETZ, M.D.* 


SPRINGFIELD, MISSOURI 


LTERATIONS in the course of the de- 
scending duodenum constitute valu- 
able signs of enlargement of neighboring 
tissues. The significance of anteromedial 
duodenal displacement by renal, adrenal, 
hepatic and retroperitoneal abnormalities 
as well as the potentiality for early pre- 
clinical detection of paraduodenal masses 
have been emphasized. These basic duo- 
denographic studies include indices for 
measurement of retrogastroduodenal spac- 
Ings. 

The purpose of this report is to describe a 
unique duodenal effect produced by migra- 
tion of a hypermobile, hydronephrotic 
right kidney into a bizarre infrapancreatic 
position. 


REPORT OF A CASE 


A 68 year old white female was hospitalized 
for additional radiation therapy of a recurrent 
cancer of the cervix. Physical examination in- 
dicated that the patient was acutely ill, ex- 
tremely debilitated and cachectic. An excretory 
pyelogram demonstrated a negative left urinary 
tract. Opacification of the right renal collecting 
system, although faint, was sufficient to outline 
a hypoplastic kidney. An extrarenal pelvis was 
markedly dilated, exceeding the kidney in size 
and extending medially to the lumbar spine 
level. 

Subsequent barium meal studies revealed 
that a fishhook type stomach was atonic and 
ptotic. The duodenal loop was grossly widened. 
The superior ledge of the proximal transverse 
duodenum was characterized by an extrinsic 
compression defect indicative of a contiguous, 
circular mass. The rugae were not effaced; 
they were attenuated, elongated and approxi- 
mated (Fig. 1 and 2). These nonspecific signs 
were initially assumed to represent duodenal 
involvement by either a pancreatic mass, 
metastatic lymphadenopathy or an aortic 
aneurysm. Recollection of prior pyelographic 
findings, however, suggested possible renal par- 





Fic. 1. Initial barium meal roentgenogram demon- 
strates a widened duodenal loop and an extrinsic 
compression deformity at the inferior duodenal 
flexure. 


ticipation, inasmuch as the duodenal deformity 
corresponded to the location, size and configura- 
tion of the pyelectatic right kidney. Repeat 
excretory urography with simultaneous barium 
opacification of the duodenum verified the in- 
timate relationship of these structures as well 
as absence of medial duodenal displacement. 
Erect projections established that the right 
kidney was ptotic, indenting the outer aspect 
of the vertical duodenum and displacing it 
medially. 

Retrograde urography disclosed that the 
right ureter was of normal caliber, but the 
ureteropelvic junction was stenotic. Pyelectasis 
was therefore unrelated to suspected carcinoma- 
tous parametrial obstruction. The unlikely 
contingency of a floating kidney capable of 
anterior duodenal compression was eliminated 
by lateral projections. The right kidney re- 
mained well posterior despite changes in the 
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lic. 2. Magnified view of a subsequent roentgeno- 
gram reveals rugal distortions at the site of the 
pressure defect. 


various positions of the patien-. 

During the ensuing day, the patient devel- 
oped chills, fever and right subcostal pain. A 
survey study revealed considerable additional 
dilatation of the right pyelocaliceal system (Fig. 
3). The patient responded promptly to anti- 
biotic therapy with elimination of opacified 
urine 48 hours after the cystoscopic procedure. 


DISCUSSION 


Several curious anatomic facets of this 
unique kidney-duodenal relationship war- 
rant comment. An unusual degree of flexi- 
bility of the duodenal loop facilitated an- 
terior displacement of the second portion 
without an accompanying medial shift. 
Thus, a mobilization effect somewhat 
equivalent to the Kocher maneuver per- 
mitted the duodenum to lay upon the hy- 
dronephrotic kidney. 

Inasmuch as the descencing duodenum 
and the pancreas are inseparable, compres- 
sion of the superior aspect or the transverse 
duodenum could result only from extension 
of the retropancreatic kidney to a level in- 


SEPTEMBER, 1969 





Posteystoscopy (24 hours) view after oral 


Mitts, e. 
barium confirms the kidney-duodenal 
ship. 


relation- 


ferior to that of the pancreatic head. After 
the acute onset of ureteropelvic obstruction 
following instrumentation, a duodenal de- 
formity was no longer demonstrable. Addi- 
tional anterior duodenal displacement by 
progressive renal dilatation apparently nul- 
lified the compression effect. 

The constitutional status of this individ- 
ual undoubtedly contributed to the de- 
velopment of this renal ectopia. The pa- 
tient was an elderly hyposthenic and vis- 
ceroptotic female with incurable intrapel- 
vic carcinoma. She was emaciated and 
cachectic. Sparse retroperitoneal fat may 
have accentuated medial renal ptosis in the 
retroperitoneal space, a loose compartment 
in which areolar connective tissue is the 
principal component. 


SUMMARY 


Infrapancreatic insinuation of a mobile, 
hvdronephrotic right kidney created eyx- 
trinsic pressure alterations on the superior 
aspect of the transverse duodenum. 
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THE IMPORTANCE OF ROENTGENOLOGIC DIAG- 
NOSIS OF ABERRANT PANCREATIC TISSUE 
IN THE GASTROINTESTINAL TRACT* 
By EBERHARD F. BESEMANN, M.D., STEWART H. AUERBACH, M.D., 
and WALTER W. WOLFE, M.D. 


CHATTANOOGA, TENNESSEE 


I THE past years, the improvement of 
roentgenologic diagnostic techniques has 
permitted greater accuracy in the exam- 
ination of the upper gastrointestinal tract 
and thus has also placed increased emphasis 
upon the differential diagnosis of benign 
versus malignant gastric lesions. The roent- 
genologist has always been keenly aware of 
the importance of early recognition of gas- 
tric lesions, particularly in the case of ma- 
lignancy. In this respect, aberrant (hetero- 
topic or accessory) pancreatic tissue of the 
stomach and duodenum represents a most 
interesting benign condition, which 1s more 
commonly encountered than one expects 
and which is not appreciated most of the 
time. 

The incidence and clinical significance of 
aberrant pancreatic tissue have been pre- 
viously reported, but in recent years the 
subject has received very little attention. 
Feldman and Weinberg? reviewed a series 
of 265 necropsies of which 33 showed the 
presence of aberrant pancreatic tissue in the 
gastroduodenal area. In their classical re- 
view of pancreatic heterotopia, Barbosa eż 
al. stated that one can expect to find ab- 
errant pancreatic tissue once in every 500 
upper abdominal operations. Within the 
last 5 years, we have been able to collect 3 
cases from our own records. 

In some of the patients the clinical symp- 
toms and anatomic findings are closely re- 
lated. Undoubtedly, aberrant pancreatic 
tissue can be directly or indirectly the 
cause of various and frequent gastrointes- 
tinal symptoms which are daily seen in 
medical practice and eventually lead to a 
roentgen examination of the upper gastro- 
intestinal tract. 


The purpose of this paper is to review the 
recent literature regarding aberrant pan- 
creatic tissue, to emphasize the roentgeno- 
graphic aspects of the lesion, with particular 
reference to the importance of a correct 
preoperative diagnosis, and to report 3 of 
our own cases. 


ETIOLOGY AND PATHOGENESIS 


At the fifth week of fetal life, two ento- 
dermal evaginations, which are destined to 
become the future stomach and duodenum, 
arise from a portion of the primitive foregut. 
A dorsal anlage forms the tail and body of 
the adult pancreatic gland. A smaller 
ventral bud is carried medially by the 
migration of the foregut and fuses with 
the dorsal component to form the head of 
the pancreas and the main pancreatic duct.’ 

It is postulated that as this complex de- 
velopmental migration takes place, em- 
brvonic fragments of the two anlages may 
become implanted in the primitive duode- 
nal or gastric tissues. In such a manner, the 
nodules of aberrant pancreatic tissue may 
originate. However, the precise embryologic 
origin of the lesion is unknown. ^? 

Histologically, the accessory pancreatic 
nodule is almost invariably composed of all 
of the cell types found in normal pancreatic 
tissue. Also some ductal remnant in various 
stages of development is usually present. 
Rarelv, however, does the nodule consist of 
any predominant cell type. Adenomyoma 
of the stomach has been considered by some 
as a specific entity.^ *!5 Histologically, the 
adenomyoma consists of tubular or glan- 
dular formations with wide lumina em- 
bedded within a smooth muscle stroma. 
The lining of these lumina consists of un- 


* From the Departments of Radiology and Pathology, The Baroness Erlanger Hospital, Chattanooga, Tennessee. 
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differentiated to differentiated cells which 
resemble Brunner’s glands and/or pancre- 
atic tissue. Intermediate forms between 
adenomyoma and aberrant pancreas sup- 
posedly exist. Attempts have been made to 
classify the whole spectrum: on the one 
side, the adenomyoma; on the other side, 
the well differentiated aberrant pancreas, as 
well as myoepithelial hamartomas, with 
various types in between.? We believe that 
these lesions are all only one variant of 
ectopic endodermal tissues. The difference 
between adenomyoma and heterotopic pan- 
creatic tissue is reflected only in the his- 
tology. The embryologic development, lo- 
cation and pathophysiologic changes are 
identical. 

The vast majority of aberrant pancreatic 
tissue is found in the upper gastrointestinal 
tract. The incidence of occurrence is slightly 
higher in the duodenal area than in the 
stomach;"? yet, most of the cases reported 
concern their location in the stomach—an 
area where the tumor has a greater ten- 
dency to produce clinical symptoms. Most 
of the aberrant pancreatic tissue in the 
duodenum is located in the area above the 
papilla of Vater, excluding the duodenal 
bulb, and around the region of the papilla 
of Vater.” The duodenal lesions are rela- 
tively small, less than 1 cm. in diameter, 
which may explain their lack of symp- 
tomatology as well as their ability to escape 
detection by means of roentgenologic meth- 
ods. The nodule of aberrant pancreatic tis- 
sue is commonly submucosal in its location, 
and seldom extends into the muscular laver 
or subserosa. Being of congenital origin, the 
lesion occurs at any age; however, most of 
the patients with clinical symptoms are 
seen in the fourth and fifth decades of life.” 

Heterotopic pancreatic tissue is suscept- 
ible to any of the pathologic changes which 
may befall the normal pancreas." Ac- 
cording to the site and mode of these 
changes, one may classify them as primary 
and secondary. A primary change directly 
involves the accessory nodule per se, such 
as inflammation or neoplastic growth. A 
secondary change concerns the surrounding 
tissues and strictures, such as spasm due to 
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inflammation or mechanical obstruction, 
and is directly related to the original pro- 
cess. 

Among the important primary changes 
concerning the accessory pancreatic tissue 
is inflammation,!°!! as we have seen in one 
of our cases. This mav or may not be 
closely related to pancreatitis. Barbosa ef 
al. state that the aberrant tissue is more 
prone to undergo malignant change than 
the normal tissue and that hyperinsulinism 
and hypoglycemia have been observed with 
extrapancreatic, insulin producing islet cell 
adenomas and adenocarcinomas. In fact, 
Krieg!’ states that one-third of the cases 
contain islets of Langerhans. The simul- 
taneous occurrence of aberrant pancreatic 
tissue and annular pancreas is rare, even 
though one might expect some relation- 


ship.? 
CLINICAL ASPECTS 


The majority of patients with aberrant 
pancreas is asymptomatic,!® but in a certain 
number of cases, the clinical symptoms are 
undoubtedly related to the lesion.*?:!? In 
response to digestive stimuli, the accessory 
pancreatic tissue supposedly secretes pro- 
teolytic enzymes causing an inflammatory 
reaction in the surrounding tissues. Thus, 
the clinical manifestations may be related 
to the irritating effects of those proteolvtic 
secretions.? The complications of this in- 
flammatory response depend largely upon 
the area involved and can manifest them- 
selves by ulcerations and all the alterations 
attendant to ulcer disease. This includes 
obstruction, which, however, can also be 
explained merely on a mechanical basis due 
to the presence of a space-occupying lesion. 
Seventeen cases with pyloric obstruction 
secondary to inflammation caused by aber- 
rant pancreas in the prepyloric area have 
been reported by Krieg.!° Two cases of 
jaundice resulting from obstructive in- 
volvement of the ampulla of Vater have 
been quoted by Barbosa and associates.! 

It 1s obvious, therefore, why aberrant 
pancreatic tissue manifests itself with such 
bizarre and sometimes seemingly unrelated 
clinical pictures. Consequently, no single 
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symptom conplex has been associated with 
this entity; yet, any clinical picture point- 
ing toward cholecystic and/or ulcerogenic 
disease without the establishment of a spe- 
cific etiology requires consideration of aber- 
rant pancreatic tissue in the differential 
diagnosis. 

In reviewing the literature, 1t 1s evident 
that the great majority of patients who 
underwent surgery had subtotal gastric re- 
section with a diagnosis of aberrant pan- 
creas being made by the surgical pathologist 
only. In fact, some patients were subjected 
to radical surgery since the benign con- 
dition was mistaken for a carcinoma.’ 

The indicated surgical remedy for acces- 
sory pancreatic tissue is simple excision of 
the nodule.!:^ The importance of a correct 
preoperative diagnosis or even the suspicion 
of a benign condition is clearly evident. 
Frozen section examination at the time of 
surgery will establish the diagnosis, par- 
ticularly if the surgeon has been alerted to 
this possibility by the radiologist. 


DIAGNOSIS 


Aberrant pancreatic tissue 1s most com- 
monly found in the duodenum, but the 
roentgenologic diagnosis in this location is 
rarely made.^" The logical explanation for 
this failure of radiology is the size of the 
tumor and probably, in part, its location. 
The majority of the lesions is relatively 
small, less than 1 cm. in diameter. The next 
most common location of aberrant pan- 
creatic tissue is the stomach, and here the 
condition is much more amenable to roent- 
genologic detection. The gastric nodule 1s 
usually 1 to 3 cm. in size and 1s situated 
within 6 cm. of the pylorus in a submucosal 
location, with the overlying mucosal coat 
being intact. As such it presents itself as a 
fixed filling defect, but at times the patho- 
logic changes in the surrounding structures 
may become more prevalent and may ob- 
scure the original defect. !^? Peristaltic 
contractions may be seen to pass through 
the nodule in a normal manner. 

In the literature some specific diagnostic 
criteria have been emphasized which sup- 
posedly facilitate the recognition of aber- 
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rant pancreas. If the entire marginal cir- 
cumference of the nodule is visualized, a 
specific roentgenologic sign may be de- 
tectable; this is the presence of a barium- 
filled niche at the center of the lesion repre- 
senting a dimple or crater-like hollow cen- 
ter leading to a ductal system.®% 1118.14 
The correct diagnosis is verified if minute 
canals are filled by the opaque medium and 
are seen to extend from this barium-filled 
niche into the filling defect. These minor 
branches terminate in small club-shaped 
pouches and represent the peripheral ex- 
tensions of the main duct. It is important 
to notice that the dimple and/or duct 
is always located at the center of the 
lesion. Apparently this very important 
structure is not necessarily present in all 
the patients, and we have not been able 
to demonstrate it in one of our cases. 
Most likely we have not paid adequate 
attention to this sign; in addition, the gross 
description of the specimen did not mention 
any dimple; however, the microscopic 
studies revealed ductal structures in all 3 
cases. The small dimple is often not appre- 
ciated as such and is, therefore, overlooked. 

Since aberrant pancreas can produce 1n- 
flammation and irritation in the surround- 
ing structures, the secondary changes thus 
produced may be the only indication of an 
abnormality in the stomach. Spasm of the 
antrum, noted in one of our cases, can be 
the only finding.!°" Mechanical obstruc- 
tion is another complication.!° 

Differential diagnosis requires primarily 
the consideration of two conditions. (1) A 
lesion most closely resembling aberrant 
pancreas is the leiomyoma.!? The leiomy- 
oma is also submucosal in its location and 
may have a dimple. Usually this nodule is 
larger than aberrant pancreas; the dimple 
represents an area of ulceration which is not 
necessarily at the center of the filling defect 
and does not show any ducts leading into 
the tumor, representing an important dif- 
ferential diagnostic aid. The leiomyoma can 
be situated anywhere in the stomach and is 
not confined to within 6 cm. of the pylorus. 
(2) A small nodule of aberrant pancreas 
without the dimple cannot be distinguished 
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from a polvp;? however, most of the time a 
polvp is larger than the pancreatic nodule. 
If gastrointestinal bleeding is present in 
such a case, it would favor a polyp,! even 
though bleeding has been reported in the 
presence of heterotopic pancreas. If the 
structure is pedunculated, it certainly 
should be a polyp. 


REPORT OF CASES 


Case 1. A 67 year old Negro female was ad- 
mitted to the Baroness Erlanger Hospital with 
à 2 to 3 vear history of vague upper gastroin- 
testinal complaints. Her symptoms had been 
fairly well controlled with antacids and an ulcer 
diet. An upper gastrointestinal series demon- 
strated a 13 cm. filling defect with a central 
dimple in the antral portion of the stomach on 
the greater curvature aspect (Fig. 1, Æ and B). 
This important sign was overlooked, and the 
lesion was interpreted as an antral polyp. 

The patient had subsequent excision of the 
defect, followed by an uneventful postoperative 
course. 

The pathologic specimen was described as 
polypoid and firm, its size up to 1.5 cm. in its 
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greatest dimension. Microscopic examination 
revealed acini and duct-like structures lined 
by tall columnar cells. The pancreatic glandular 
tissue with ductal remnants was definitely 
identified, and the final diagnosis of aberrant 
pancreatic tissue was made. 

The patient has been followed in the surgical 
clinic and to date has had no recurrence of 
symptoms. 


Case 11. For 2 to 3 years a 43 year old white 
male has had upper abdominal pain, indiges- 
tion, and burning distress intermittently. The 
patient reported that, on occasion, ingestion of 
food would precipitate the intensity of the 
pain. 

The roentgenographic examination of the 
upper gastrointestinal tract showed a deformity 
of the distal antrum with a niche-like structure 
filled by barium (Fig. 2, 4 and B). The pos- 
sibility of an ulcerative lesion such as gastric 
ulcer with scarring or an ulcerative carcinoma 
was suggested. The true significance of the 
hlling defect and its niche-like structure was 
not appreciated at that time. 

At laparotomy, a firm prepyloric mass, 3 
cm. in diameter, was found just proximal to the 





l'1G. 1. Case 1. (£ and B) Small filling defect in the distal antrum toward the greater curvature. At the center 
of the lesion is a characteristic dimple or niche which should have indicated the presence of aberrant pan- 
creatic tissue. 
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ic. 2. Case 11. (4 and B) A deformity of the lesser curvature of the distal antrum is present with a niche-like 
structure at the proximal end of the deformity. This represented a filling defect with a central dimple which 
roentgenographically is actually also at the center, if one considers the total dimensions of this filling de- 


fect. The diagnosis of aberrant pancreas should have been entertained. 


pylorus. An anterior Hofmeister-type subtotal 
gastric resection was performed. 

Microscopically, numerous glandular struc- 
tures lined by mucus-secreting cells, and nests 
of numerous pancreatic acini were seen. Aber- 
rant pancreatic tissue was the final pathologic 
diagnosis. 


Case nr. A 35 year old white female had 
been complaining of intermittent epigastric 
pain and soreness for 3 years. She stated that 
the "spells" were lasting from t to 3 weeks but 
that in the last 6 weeks she had been hardly 
free of any pain. An upper gastrointestinal 
series done 6 months prior to the present admis- 
sion was negative. Àn upper gastrointestinal 
series (Fig. 3.7) 3 weeks prior to the present 
admission at the height of her complaints 
showed marked deformity and spasm of the 
distal 3 or 4 cm. of the antrum without evidence 
of any definite lesion, but the presence of a 
benign or malignant tumor was considered at 
that time. À repeat upper gastrointestinal series 
at the next admission showed remarkable im- 
provement of the distal antrum with very little 
spasm remaining (Fig. 35). A definite lesion 
could not be demonstrated. 

A gastric resection was performed, and a mass 
about 13 cm. in size was found in the anterior 
wall of the antrum 3 cm. from the pylorus. This 
tumor was described as of rubbery consistency 
and submucosal in its location, with the entire 
lining of the stomach being intact. 

Sections through the center of the nodule 


disclosed a fairlv large orifice lined by an antral 
type of mucous membrane. In the submucosa 
and muscularis the duct divided into secondary 
tubules, some of which were lined by simple 
columnar epithelium while others retained a 
somewhat more complex structure. Some ducts 
were dilated and others were surrounded by 
fibrous tissue with residual chronic inflam- 
mation. The overlying serous surface was some- 
what thickened with slight residual inflam- 
matory disease. A few clusters of acini of the 
pancreatic type were seen and there were also 
a few areas in which the lining of the tubules 
resembled that of duodenum. The picture was 
interpreted as aberrant pancreatic or ectopic 
entodermal tissues with recurrent inflammation 
and local scarring. 


SUMMARY 


Increased diagnostic accuracy of the up- 
per gastrointestinal tract examination and 
a decline in the occurrence of gastric car- 
cinoma have placed renewed emphasis upon 
the differential diagnosis of benign versus 
malignant lesions. 

One of the benign lesions of the upper 
gastrointestinal tract which is to be ex- 
pected with a certain frequency, and the 
diagnosis of which can be made roentgeno- 
graphically, is aberrant pancreas. 

The location of aberrant pancreas in the 
stomach is within 6 cm. of the pylorus 
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lic. 3. Case inu. (4) February 13, 1967. Con- 
siderable spasm of the distal antrum is shown. 
(B) March 7, 1967. Marked improvement of the 
distal antrum is seen 3 weeks later. The spasm seen 
in // was an expression of the inflammation of the 
lesion itself as well as of the surrounding tissues. 
A mass with a central dimple, as described by the 
pathologist, could not be demonstrated. 


and represents itself as a filling defect with 
a central dimple or niche. Occasionally, 
inflammation of the lesion may cause spasm 
of surrounding tissues and/or obstructive 
signs. 

Aberrant pancreas in the duodenum is 
less amenable to roentgenographic diagnosis 
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and has seldom been recognized as such 
preoperatively. 


E. F. Besemann, M.D. 
Department of Radiology 
Baroness Erlanger Hospital 
261 Wiehl Street 
Chattanooga, Tennessee 37403 


REFERENCES 


BanBosa, J. J., DE Castro, J., Dockerry, M. B., 
and Wauau, J. M. Pancreatic heterotopia: re- 
view of recent literature and report of 41 au- 
thenticated surgical cases, of which 25 were 
clinically significant. Surg. Gynec. E Obst., 
1946, 82, 527-542. 


~ 


. Benner, W. H. Diagnostic morphology of 


aberrant pancreas of stomach: report of five 
cases. Surgery, 1951, 29, 170-181. 


. Bocxus, H. L. Gastroenterology. Second edi- 


tion. Volume III. W. B. Saunders Company, 
Philadelphia, 1965, pp. 877-878, 890-899. 


. Crmmino, C. V. Gastric adenomyosis vs. aber- 


rant pancreas. Radiology, 1955, 65, 73—77. 


. CopLeMAN, B. Aberrant pancreas in gastric 


wall. Radiology, 1963, ór, 107—111. 


. Feuer, U. “Sign of the duct” in radiologic diag- 
, g g g 


nosis of aberrant pancreas. Abstr. Radiol., 
1963, 87, 559. 


. FELDMAN, M., and Weinserc, T. Aberrant 


pancreas: & cause of duodenal syndrome. 
J.4.M.A., 1952, 148, 893-898. 


. GorpBERG, H. I., and Mancuris, A. R. Ade- 


nomyoma of stomach: report of a case. Am. J. 
ROENTGENOL., Rap. THERAPY & NUCLEAR 
MED., 1966, 96, 382-387. 


. KyELLMAN, L. Further cases of aberrant pan- 


creas. Acta radiol., 1951, 36, 89-96. 

Kries, E. G. Heterotopic pancreatic tissue 
producing pyloric obstruction: review and 
case report. Ann. Surg., 1941, 223, 364-370. 

Lirrner, M., and Kirsu, I. Aberrant pancreatic 
tissue in gastric antrum. Radiology, 1952, 59, 
201-211. 


. Martinez, N. S., Mortock, C. G., Dockerry, 


M. B., Waucu, J. M., and Wesser, H. M. 
Heterotopic pancreatic tissue involving stom- 
ach. Ann. Surg., 1958, 147, 1-12. 


. Parmer, E. D. Benign intramural tumors of 


stomach: review with special reference to 
gross pathology. Medicine, 1951, 30, 81-181. 


. Rooney, D. R. Aberrant pancreatic tissue of 


stomach. Radiology, 1959, 73, 241-244. 


. RurLEDGE, R. H., and Neri, W. H. Sympto- 


matic aberrant pancreas in stomach of two 
year old boy. South. M. F., 1962, 55, 287-280. 
Wootsey, J. H., and MiurzwNzen, R. J. Adeno- 
myoma of stomach. Arch. Surg., 1928, 16, 583- 


592. 


Vor. 107, No. 1 


IHE ERECTION AND DETUMESCENCE 
OF ESOPHAGEAL VARICES* 


By LESLIE PREGER, M.B.,t FRANK E. MADDISON, M.D.,f GILBERT WON, M.D.,t 


and LLOYD BRANDBORG, 


M.D.i 


SAN FRANCISCO, CALIFORNIA 


Via quae, ut ita dicam, stercore strata est 
labenti facilior est quam semita lapidosa 


JA PEIUS preliminary report indi- 

cated that roentgenographic detection 
of esophageal varices in cirrhotics may be 
enhanced by the prior infusion of 1 liter of 
6 per cent dextran.’ In an attempt to assess 
the physiologic changes that increase prom- 
inence of varices, a further group of patients 
was studied. These form the basis of this 
report. 


MATERIAL AND METHODS 


Four patients with nutritional hepatic 
cirrhosis in whom varices were absent on 
initial roentgen examination were restudied. 
In all 4, a second roentgen examination of 
the esophagus in conjunction with the Val- 
salva maneuver confirmed that varices 
were not detectable. The wedged hepatic 
vein (WHV) pressure and the inferior vena 
cava (IVC) pressure (reflecting central 
venous pressure) were measured simultane- 
ously through a double lumen catheter. 
These pressures were recorded by means of 
a transducer. Through an antecubital vein, 
1 liter of 6 per cent dextran was then in- 
fused for about 30 minutes and changes in 
WHV and IVC pressures recorded. On 
completion of the infusion, the esophagus 
was re-examined for varices. In 1 additional 
patient, the protocol was altered. Instead 
of a dextran infusion in this patient, 40 
units of pitressin in 200 ml. of 5 per cent 
glucose were infused for 26 minutes and the 
WHYV and IVC pressures were recorded. 
All roentgenograms were exposed during 
the Valsalva maneuver. The rise in intra- 
thoracic pressure presumably impaired the 


emptying of varices into the azygos system 
and aided in the detection of varices. The 
pressures were tabulated in the resting state 
(Table 1). Additional measurements made 
during the Valsalva maneuver are omitted 
because not all patients cooperated to the 
same degree. 


RESULTS 


Varices became more prominent after 
dextran infusion in I B (Patient 3, 
Table 1; and Fig. 1, 4 and B) and less 
prominent after pitressin infusion in an- 
other patient (Patient 5, Table 1; and Fig. 
2, 4 and B). The WHV pressure rose 3 to 8 
mm. Hg, a mean rise of ; mm. Hg, whereas 
the IVC pressure rose 2 to 8 mm. Hg, a 
mean rise of 4.5 mm. Hg, after dextran in- 
fusion. Pitressin produced a fall of 4 mm. 
Hg in WHV pressure, while the IVC pres- 
sure fell 2 mm. Hg. 


DISCUSSION 


The WHV pressure measures hepatic 
sinusoidal pressure and is an accepted in- 
direct method of measuring portal pres- 
sure? Accurate placement of the catheter 
is essential and was confirmed by the in- 
jection of 1 ml. of 60 per cent renografin. 
Opacification of liver lobules that persisted 
for a few seconds was a further confirma- 
tion. Additional but less absolute confirma- 
tory signs were resistance felt at the cathe- 
ter tip, buckling of that portion of the 
catheter in the IVC, and regular secondary 
waves transmitted from the hepatic ar- 
tery.’ When accurately wedged, the cathe- 
ter measures the postsinusoidal pressure. 
The upper limit of normal for WHV pres- 
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TABLE I 
INFERIOR VENA CAVA (IVC) AND WEDGE HEPATIC VEIN (WHV) PRESSURES 
BEFORE AND AFTER DEXTRAN AND PITRESSIN INFUSIONS 
Varices Present Venous Pressures (mm. Hg) 
Patient WHV IVC 
Before After Before After Before After 
Dextran Dextran Dextran Dextran Dextran Dextran 
1 O O 12 17 7 15 
2 O O 21 29 12 17 
3 O S 7 10 5 7 
4 O O IO 14 5 IO 
Before After Before After Before After 
Pitressin Pitressin Pitressin Pitressin Pitressin Pitressin 
; Large Small IO 6 4 2 
Varices Varices 








sure 1s 6.5 mm. Hg, but in most normal pa- 
tients the values are below 5 mm. Hg.! In 
cirrhosis WHV pressures are recorded up 
to 28 mm. Hg.!^ 

The WHV pressure cannot be strictly 
correlated with the presence of varices. The 
opening of portal systemic collaterals in the 
esophagus and elsewhere as a response to 
increased portal pressure will in itself re- 
duce the portal pressure.” 

The rise in portal pressure in cirrhosis re- 
sults almost entirely from the increased 
hepatic vascular resistance consequent to 
diminution of the hepatic vascular bed. In 
the Equation P=FXR (where P= pres- 
sure, F= flow, and R=resistance), it is the 
increase in R that in the main produces 
portal hypertension.’ This increase in R is 
secondary to the hepatic fibrosis and re- 
generating hepatic nodules. Increased flow 
(F in equation above) may produce a sig- 
nificant rise in portal pressure in some in- 
stances, e.g., splenic artery-vein fistula. By 
itself, however, an increase in flow without 
increased hepatic resistance will not elevate 
portal pressure in cirrhosis significantly. In 
cirrhosis, some increase in portal flow has 
been described which passes through both 
intrahepatic (hepatic arterioles-portal ven- 
ules) and extrahepatic (gastric arterioles- 
portal venules) anastomoses. Their con- 


tribution is not considered significant." 

Normally, about 20 per cent of the total 
blood volume is contained in the splanchnic 
circulation.? This splanchnic bed is in- 
creased in volume in cirrhosis consequent 
to obstruction of splanchnic outflow.! 

In our patients a rapid infusion of dex- 
tran resulted in both WHV and IVC pres- 
sures. In all patients before the infusion of 
dextran, the WHV pressure was greater 
than the IVC pressure. Whether this differ- 
ence (2 to g mm. Hg) was sufficient to 
divert any significant flow through esoph- 
ageal collaterals is unknown. We had ex- 
pected that the increase of IVC pressure 
after dextran infusion would be less than 
that of WHV pressure. By virtue of induc- 
ing increased collateral flow this pressure 
differential would have explained pre- 
viously reported instances of enhanced 
visualization of varices after dextran in- 
fusion.5 Our results show that WHV pres- 
sure was greater than IVC pressure in all 
patients both before and after dextran in- 
fusion. Dextran induced a rise in WHV 
pressure (3 to 8 mm. Hg) of the same order 
as that induced in the IVC (2 to 8 mm. Hg). 
Furthermore, in the 1 patient (Patient 3, 
Table 1) in whom varices became apparent 
after dextran infusion (Fig. 1, Zand D), the 
rise in WHV pressure was only 3 mm. Hg, 
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compared with a rise of 2 mm. Hg in IVC 
pressure. One other factor must be con- 
sidered. It is the portal vein pressure rather 
than the WHV pressure that determines 
flow in the direction of the collaterals. 
Portal vein pressure is alwavs greater than 
that of the WHV by a variable factor; in 
normal patients the ratio of the two pres- 
sures 1s about 1:7.° If this factor is con- 
sidered, then the rise of true portal vein 
pressure after dextran infusion would range 
from 5.1 to 13.6 mm. Hg. In each patient, 
therefore, the portal vein pressure would be 
greater than the measured rise in IVC pres- 
sure (range 2 to 8 mm. Hg). By applving 
this conversion factor in the 1 patient in 
whom varices became apparent after dex- 
tran, the post-dextran measurements would 
be 17 mm. Hg for portal pressure and 7 
mm. Hg for IVC pressure. 


o 


Ule ie 


Fic. 1. (4) Equivocal presence of varices before 
dextran infusion. (B) Definite varices after infus- 
ion of 1,000 ml. dextran. 
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l'1G. 2. (4) Prominent varices prior to infusion of 
pitressin. (B) Reduction in size of varices after in- 
fusion of pitressin. 


An alternative hypothesis to explain the 
enhanced visualization of varices after dex- 
tran infusion is a nonspecific dilatation of 
all somatic and splanchnic veins secondary 
to the temporary increase in blood vol- 
umes. Esophageal varices would share in 
this dilatation. 

Endoscopic corroboration of the roent- 
genographic changes was obtained in Pa- 
tient 3. An initial endoscopy in this patient 
showed  equivocal evidence (disputed 
among 3 observers) of a Grade 1 varix at 48 
cm. The patient then received an infusion 
with 1 liter dextran and a second endoscopy 
was performed. All 3 observers then agreed 
that a Grade 111 varix was present at 38 cm. 
and a Grade 1 varix at 48 cm. 

In Patient 5, the effect of pitressin in- 
fusion was assessed. Pitressin has been used 
clinically in the treatment of bleeding 
varices since it reduces portal pressure? 
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from 25 to 60 per cent.? In this patient an 
infusion. of 20 units of pitressin caused 
diminution of varices on the esophagogram 
(Fig. 2, Zand B) and a reduction in WHV 
pressure from 10 to 6 mm. Hg. The method 
by which pitressin lowers the portal pres- 
sure is uncertain but probably includes 
several mechanisms. The most important 
of these mechanisms is a constriction of 
preportal arterioles of the splanchnic bed, 
resulting in reduced portal flow and pres- 
sure.? 


SUMMARY 


In some cirrhotics dextran infusion has 
enhanced visualization of esophageal var- 
ices. The explanation may be either a non- 
specific increase in the blood volume, or an 
increased flow through the collateral circu- 
lation. The increase may be secondary to a 
greater rise in portal vein pressure than in 
central venous pressure. 

Indirect estimation of the portal vein 
pressure after dextran infusion showed a 
greater rise than that of the central venous 
pressure in 4 patients. In only 1 of these did 
varices become apparent for the first time, 
which was confirmed by endoscopy. 

Pitressin caused the disappearance of 
varices with a fall in portal pressure in an 
additional patient. 

Infusion of dextran may be helpful in 
those patients in whom endoscopy is con- 
traindicated; e.g., cardiac arrhythmias or 
severe cervical osteoarthritis. It should not 
be used in ascitic patients, since the re- 
duced distensibility of the splanchnic bed! 
in these patients might provoke rupture of 
the varix. 


Leslie Preger, M.B. 
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University of California 
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PSEUDOTUMORAL POST-HERNIORRHAPHY 
DEFORMITY 


By M. WENDELL DIETZ, M.D.* 


SPRINGFIELD, MISSOURI 


UMEROUS lesions as well as normal 

structures may alter gastric barium 
patterns sufhciently to simulate gastric 
cancer. A unique example of such mimicry 
is documented in this case report. The 
iatrogenic defect described is particularly 
noteworthy in view of an obscure statistical 
linkage between gastric neoplasm and 
hiatal hernia. 


REPORT OF A CASE 


A 63 year old female was hospitalized with a 
chronic history of low substernal discomfort 
and regurgitation. These were aggravated by 
recumbency to the extent that the patient had 
been sleeping in the upright position during the 
previous 5 years. Two weeks prior to admission, 





Fic. 1. Initial esophagogram demonstrates terminal 
esophageal obstruction presumably secondary to 
food impaction. 





g - 
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l'ic. 2. Following esophageal aspiration and dilata- 
tion, a posteroanterior roentgenogram reveals a 
large midline direct hiatal hernia (arrows). 


she developed progressive dysphagia after 
choking on ham. She was able to swallow only 
melted ice during the past 24 hours. 

An immediate esophagogram revealed com- 
plete distal esophageal obstruction with proxi- 
mal dilatation (Fig. 1). Impaction of a food 
bolus precluded assessment of the primary ob- 
structive lesion. Esophagoscopy confirmed a 
foreign body impaction above an inflammatory 
esophageal constriction. A large chunk of meat 
was removed and the esophagus was dilated. 

Barium meal studies now demonstrated a 
large direct sliding hernia of the proximal 
stomach without conclusive evidence of eso- 
phagitis or ulceration (Fig. 2). 


* Director, Department of Diagnostic Radiology, Burge-Protestant Hospital, Springfield, Missouri and Clinical Associate Professor 
of Radiology, University of Missouri School of Medicine, Columbia, Missouri. 


M. Wendell Dietz 


SEPTEMBER, 1969 





Fic. 3. (4 and B) Posteroanterior and left lateral decubitus barium meal projections show post-herniorrhaphy 
effect at cardiac end of stomach. Filling defect of gastric body is suzgestive of a malignant tumefaction 
arising on the greater curvature (arrow). 


A transthoracic repair of the hernia was 
subsequently performed. The patient was 
asymptomatic at the time of hospital discharge. 
(Baseline postoperative roentzenograms were 
not scheduled.) 

Two years and 4 months later the patient 
was readmitted for investigation of a 3 month 
historv of recurrent dysphagia, epigastric dis- 
tress, anorexia and weight loss. Roentgen re- 
examination revealed postoperative cardio- 
esophageal changes without evidence of recur- 
rent hernia. A persistent filling. defect was 
readily detected on the greater curvature as- 
pect of the proximal gastric body (Fig. 3, 4 
and B). This was deemed sufficiently indicative 
of gastric carcinoma to warrant an exploratory 
laparotomy. 

A celiotomy including gastrotomy failed to 
substantiate the roentgenologic diagnosis of 
stomach tumor. Biopsy studies of the gastric 


segment under surveillance revealed only 
chronic atrophic gastritis. 

Retrospective analvsis of the roentgenogram 
disclosed that the marginal deformation, mis- 
interpreted as a neoplastic process, coincided 
with the site of diaphragmatic constriction of 
the herniated gastric segment. 


SUMMARY 


A permanent deformity at the prior site 
of chronic hiatal constriction may post- 
operatively mimic a gastric neoplasm. This 
eventuality emphasizes the advisability of 
a routine post-herniorrhaphy roentgen ex- 
amination. 

Department of Diagnostic Radiology 
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Springfield, Missouri 65802 
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CARCINOMA OF THE ESOPHAGUS 
SIMULATING VARICES* 


A CASE REPORT 


By THOMAS L. LAWSON, M.D.,tf WYLIE J. DODDS, M.D.,t and 
DOUGLAS J. SHEFT, M.D. 


SAN FRANCISCO, CALIFORNIA 


HE roentgenographic diagnosis of 

esophageal carcinoma usually does not 
present a difhcult problem. Esophageal 
carcinoma with diffuse submucosal ex- 
tension, however, may be confused with 
varices. The following case report il- 
lustrates this type of carcinoma, which 
simulated esophageal varices both roent- 
genographically and at esophagoscopy. 
The possibility of this simulation has been 
mentioned before.!:4 


REPORT OF A CASE 


The patient, a 74 year old Caucasian female, 
was referred to the University of California 
Medical Center, San Francisco, in April, 1968, 
for the evaluation of “esophageal varices.” 
During the 3 years before admission, the pa- 
tient had experienced intermittent pain in the 
epigastrium, right upper quadrant, and right 
back. An upper gastrointestinal examination in 
March, 1965 was reported as normal and an 
oral cholecystography showed gallstones. In 
March, 1968, because of right upper quadrant 
pain, the patient was admitted to another hos- 
pital for cholecystectomy. A preoperative upper 
gastrointestinal examination showed linear fil- 
ling defects in the esophagus, interpreted as 
varices. 

On admission to the University of California 
Medical Center, the patient gave a history of 
mild intermittent dysphagia for 5 years with a 
recent increase in symptoms. Shortly before 
admission she had noted tarry stools and ex- 
perienced light-headedness. There was no his- 
tory of alcoholism or jaundice. Past history re- 
vealed that the patient required a right radical 
mastectomy for an adenocarcinoma in April, 
1966. 

No abnormalities except the right radical 
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mastectomy scar were noted on physical exam- 
ination. The results of laboratory examina- 
tions, including a complete blood cell count, 
urinalysis, liver function tests, and a liver 
biopsy were normal. Esophagoscopy on April 
10 demonstrated thickened esophageal folds, 
which were interpreted as varices. 

Roentgenographic and fluoroscopic examina- 
tions of the esophagus demonstrated a long 
abnormal segment which originated above the 
level of the aortic arch and terminated near the 
cardia. The most inferior portion of the 
esophagus appeared to be spared. Thickened, 
tortuous longitudinal folds projected into the 
lumen. In the upper part of the abnormal area, 
persistent small ulcerations were observed 
(Fig. 1, Æ and B). A striking observation at 
fluoroscopy was the rigidity of the involved 
segment and the lack of any plasticity or change 
with the Valsalva and Müller maneuvers. 
Cineroentgenography confirmed these obser- 
vations. The venous phase of selective splenic 
artery arteriography demonstrated a normal 
portal system. 

After the roentgenographic studies, an eso- 
phageal cytologic study was reported positive 
for malignant cells. Esophagoscopy was re- 
peated and a biopsy revealed squamous cell 
carcinoma. 

The patient was then treated with supervol- 
tage radiation therapy to a dose of 4,500 to 
6,000 r to the mediastinum for a period of 6 
weeks. A follow-up esophagogram on July 31, 
1968 showed a significant improvement in the 
appearance of the esophagus. The size of the 
longitudinal tumor nodules had decreased and 
the motility had returned to normal (Fig. 2). 


DISCUSSION 


Diffuse esophageal carcinoma can simu- 
late varices both roentgenographically and 
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Fic. 


1. (4) Anteroposterior and (B) lateral views of 
the esophagus show irregular, longitudinal nlling 
defects. On cine-esophagograms these defects did 
not change in configuration with respiration or 
change in position. 


at esophagoscopy. In our patient, the origi- 
nal roentgenographic demonstration of lin- 
ear, tortuous, filling defects of the esopha- 
gus led to ihe admitting diagnosis of var- 
ices. Repeated roentgenography and fluoros- 
copy suggested the possib: lity of carci- 
noma. Unlike cases with varices, the thick- 
ened, tortuous folds remained unchanged 
with peristalsis, respiration, change in 
position, or the Valsalva maneuver.® Cine- 
esophagography was useful in evaluating 
the abnormal esophageal motility. The 
venous phase view of the selective splenic 


and Douglas iF Sheft SEPTEMBER, 1969 
arteriography excluded varices from portal 
obstruction. 

“Downhill varices," secondary to super- 
ior vena cava obstruction?? must be con- 
sidered in the differential diagnosis of this 
type of diffuse esophageal abnormality. 
This variety of esophageal varlces Is us- 
ually caused by primary or secondary 
tumors of the mediastinum, or by mediasti- 
nal fibrosis. Splenoportography and liver 
function tests give normal results. Because 
of the historv of carcinoma of the breast in 
our patient, a metastatic Involvement of 
the mediastinum was a consideration.’ 
Signs of obstruction of the superior vena 
cava were absent, however, and the type of 





Fic. 2. After radiation therapy the esophageal filling 
defects have largely disappeared. 
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SOME INTERESTING AND UNUSUAL MANIFESTATIONS 
OF CROHN'S DISEASE (“REGIONAL ENTERITIS") 
OF THE STOMACH, DUODENUM AND 
SMALL INTESTINE* 


By SIDNEY W. NELSON, M.D.1 


COLUMBUS, OHIO 


LTHOUGH the classical roentgenologic 
features of Crohn's disease have been 

well described," there are others which 
are less well known. Certain of these roent- 
gen manifestations are so strongly sug- 
gestive of the correct diagnosis that their 
recognition can be especially important 
whenthe more typical and well known roent- 
genologic findings are absent and the dis- 
ease Is not suspected clinically. Since one 
or more of these unusual and less frequently 
encountered findings may be the first and 
only roentgenologic evidence of this in- 
teresting disease, they should be discussed. 


PROBLEMS IN TERMINOLOGY 


This chronic usually granulomatous dis- 
ease was first described by Crohn? as being 
limited to the terminal ileum, but subse- 
quently has been recognized in all parts of 
the mesenteric small intestine. More re- 
cently it has been seen in the stomach, *!*.?? 
duodenum,^?*7 99:3 and colon.” Al- 
though this process is histopathologically 
somewhat similar in so many different an- 
atomic areas, its nonspecificity does not 
permit an identifying histopathologic name, 
thus leading to the use of such a variety of 
terms as terminal ileitis," “regional ileitis," 
"Crohn's disease," "Crohn's disease of the 
colon," “granulomatous colitis,” "gran- 
ulomatous enterocolitis,’ “regional enter- 
itis of the duodenum,” etc. Because of the 
obvious difficulty in assigning one anatom- 
ico-pathologic term to this disease, it seems 
justifiable to call it Crohn's disease in honor 
of the man who first described it. 


DELAYS AND DIFFICULTIES IN DIAGNOSIS 


That the roentgenologic diagnosis of this 
ubiquitous and often indolent disease some- 
times comes as a surprise 1s understandable, 
because 1t can reach a remarkably chronic 
stage with an astonishing paucity of symp- 
toms. In fact, the first symptoms of the 
chronic stenotic phase are frequentlv those 
of partial mechanical obstruction of the 
small intestine with or without diarrhea. 
Plain film roentgenographic studies are ei- 
ther normal or indicative of mechanical ob- 
struction of variable degree, but are cer- 
tainly never diagnostic of the disease. The 
administration of barium sulfate orally 
under these circumstances is safel?1917 and 
would undoubtedly result in an accurate 
diagnosis. However, the use of barium sul- 
fate is usually avoided, and the diagnosis of 
Crohn's disease will not be made, partic- 
ularly if the symptoms of obstruction sub- 
side, following which the patient is usually 
discharged without a definitive roentgen- 
ologic study of the small intestine, or at 
most is subjected to routine studies of the 
upper gastrointestinal tract and colon. 

Many patients with minimal or atypical 
symptomatology undoubtedly have the dis- 
ease in roentgenologically detectable form 
for several vears, onlv to have it discovered 
coincidentally in a relatively asymptomatic 
stenotic phase when a routine upper gas- 
trointestinal examination is done, or during 
a more definitive examination of the small 
intestine by an alert radiologist whose 
suspicions have been aroused by the history 
or something he has seen on his routine 
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film roentgenograms of the stomach and 
duodenum. It is of interest that Crohn's 
disease rarely results in complete obstruc- 
tion, the gradually developing stenotic le- 
sions permitting the small intestine to de- 
velop remarkable degrees of dilatation and 
hypertrophy proximal to the narrowed seg- 
ments. Except for intermittent cramps and 
mild diarrhea with which the patient is able 
to cope for years, the disease is not apparent 
clinically or on plain film roentgenograms 
of the abdomen. When barium studies are 
belatedly done, such a bizarre and aston- 
ishing degree of dilatation of the small in- 
testine or an unusual location and roent- 
genologic appearance of the disease will 
often catch both radiologist and referring 
physician by surprise. Therefore, it may be 


useful to point out and emphasize some of 


these unexpectedly encountered and less 
well known roentgen findings which may be 


diagnostic or at least highly suggestive of 


this important clinical and pathologic en- 
tity. 


PLAIN FILM ROENTGENOGRAPHIC FINDINGS 


Mechanical obstruction. Often the patient 
will first seek the help of a physician or go 
to a hospital emergency room because of a 
sudden onset of acute symptoms of in- 
testinal obstruction. One of the most in- 
teresting diagnostic problems raised bv the 
plain film roentgenograms of a patient with 
a long-standing partial obstruction of the 
small intestine due to the stenotic phase 
of Crohn's disease is that of the greatly 
dilated small intestine, the air-filled loops 
of which mav resemble a dilated colon. 
Much to evervone's astonishment, the bar- 
ium enema examination will show a normal 
colon, and prove that the misleading ap- 
pearance is due to markedly dilated gas- 
containing loops of small intestine. 

Perforations 1nto the peritoneal cavity. Per- 
forations into the peritoneal cavity are rare 
in this disease? because 1ts chronicity and 
slow progression permit the omentum and 
adjacent tissues to seal off the diseased area 
and thus prevent free intraperitoneal per- 
foration. However, localized enteroperito- 


Regional Enteritis 87 


neal fistula with abscess 1s a more frequent 
result of such slowly developing walled-off 
perforations. A peritoneal abscess under 
these circumstances will often have the well 
known characteristic mottled appearance 
which simulates a large amount of air and 
feces in the lumen of the cecum and as- 
cending colon. 

Enteroliths. The remarkable degree of 
stasisand dilatation proximal to a slowlv de- 
veloping obstruction of the small intestine 
can result in the formation of enteroliths. 
One case was encountered recently in which 
the multiple partly calcified enteroliths 
changed position when the patient changed 
position. Bladder stones, gallstones, or cal- 
cified mesenteric ly mph nodes were con- 
sidered as possibilities, but urinary cysto- 
gram, cholecystogram, barium enema, and 
upper gastrointestinal examinations were 
all normal. Unfortunately, the nature of the 
annular calcifications was not determined 
until 2 years later when a barium study of 
the small intestine showed a stenotic lesion, 
proximal to which the enteroliths were still 
present on preliminary scout roentgeno- 
grams of the abdomen, easily identified 
floating around freely in the barium mix- 
ture. Operation disclosed the stenotic lesion 
due to Crohn’s disease with multiple entero- 
liths proximal to the stenosed area. 

Enteroliths are not diagnostic of regional 
enteritis because they can form proximal 
to any predisposing high grade partial ob- 
struction of the small intestine. Swallowed 
fruit pits would also probably be retained 
proximal to such stenotic areas and they 
can be manifested as annular radiopaque 
shadows. Nevertheless, when such freely 
movable opacities are seen in young pa- 
tients who have not had previous ab- 
dominal operations (which might raise the 
question of adhesions as the cause for the 
obstruction), the stenotic phase of Crohn's 
disease should be considered as a likely 
cause for a long-standing obstruction which 
resulted in the fecaliths. 

Gas around right kidney. Preliminary 
plain film roentgenograms may show gas 
outlining the right kidney (Fig. 1), if there 
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FrG. 1. This 17 year old boy entered the hospital 
with a 2 year history of crampy abdominal pain 
and diarrhea. Plain film abdominal roentgeno- 
grams on admission showed air around the right 


kidney. A barium enema examination revealed 
enterocolitis. 

Postevacuation roentgenogram demonstrates 
linear collections of barium (white arrows) along 
the lateral margin of the right psoas muscle due to 
an ileoretroperitoneal fistula. The air around the 
right kidney is again noted (black arrows). 

Traumatic rupture of the duodenum, perforated 
duodenal ulcer, and enteroretroperitoneal fistula 
are the most common causes of air around the 
right kidney. 


is an ileoretroperitoneal fistula through 
which intestinal gas can enter the retro- 
peritoneal space and extend upward along 
the psoas muscle to reach the perinephric 
tissues. Perinephric gas is also caused by 
other conditions, the two most common of 
which are traumatic rupture of the post- 
bulbar duodenum or rupture of a postbul- 
bar duodenal ulcer. However, the well 
known tendency for the formation of un- 
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usual fistulae in Crohn’s disease should 
suggest an ileoretroperitoneal fistula as a 
possible cause for perirenal gas in a young 
person who has no history of upper ab- 
dominal trauma or duodenal ulcer disease, 
but who may have clinical symptoms of 
disease of the small intestine. 


ROENTGENOGRAPHIC FINDINGS AFTER 
ORAL BARIUM ADMINISTRATION 


When the plain film roentgenograms 
clearly indicate "partial mechanical ob- 
struction of the small intestine or paralytic 
ileus” in a person below the age of 40 years, 
especially if there has been no previous ab- 
dominal operation, it is wise to do a study of 
the small intestine following the oral admin- 
istration of barium.':!!7 This prompt and 
aggressive diagnostic approach will fre- 
quently disclose the reason for the non- 
specific plain fim roentgenographic find- 
ings, whereas a more hesitant conservative 
approach without the use of barium will 
often be followed by clinical improvement 
and subsequent discharge from the hospital 
without a diagnosis having been made. 

Multiple loops of dilated small intestine. 
In some patients with stenotic granulomat- 
ous lesions the barium-filled loops of dilated 
small intestine can cause confusing ap- 
pearances because they can simulate co- 
lon. This problem occurs when some of the 
barium suspension promptly passes through 
the stenotic areas and enters the colon, 
which, when partly filled with barium and 
superimposed over the dilated barium-filled 
loops of small intestine (Fig. 24) can cause 
the radiologist to think all of the barium is 
in the colon. This misleading picture 1s 
particularly puzzling when the dilated loops 
of small intestine are located on the left 
side of the abdomen where they simulate re- 
dundant loops of splenic flexure, descending 
colon, and sigmoid. However, a careful 
search for valvulae conniventes stretching 
across the entire diameter of the dilated 
segment should help to identify the dilated 
small intestinal loops. Oblique roentgeno- 
grams (Fig. 28) will also help to clarify the 
problem by better showing the valvulae 
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Fıc. 2. A 39 year old man entered the hospital with symptoms of intestinal obstruction. There had been no 


previous operations. 


(4) Eleven hours after the barium was given orally the dilated barium-filled small bowel loops in the left 


side of the abdomen appear surprisingly like loops of sigmoid, descending colon, or splenic flexure, because 
of their location and apparent “continuity” with the transverse colon through which barium has passed and 
accumulated in the rectum which is the only well filled part of the colon. No barium was given rectally. (B) 
Oblique roentgenogram shows the dilated loops of bowel to be small intestine as manifested by numerous 
valvulae conniventes. Such a marked discrepancy in the caliber between the dilated small intestine and the 
collapsed colon virtually proves the existence of a mechanical obstruction of the small intestine, even 


though the obstructed point cannot be seen. 


Compression spot roentgenograms and/or oblique or lateral views may clarify an otherwise confusing ap- 
pearance during an examination of the small intestine. 
At operation there was a stenotic lesion in the distal ileum due to Crohn's disease. 


conniventes or by projecting the colon free 
from the aforementioned dilated loops of 
small intestine, or by more clearly depicting 
the parallel sausage-shaped loops so char- 
acteristic of an obstructed small intestine. 

Massive dilatation of a single segment of 
small intestine. One remarkable feature of 
the far advanced stenotic phase of Crohn's 
disease 1s the fact that the plain film roent- 
genograms may be normal (Fig. 34) and 
the patient may have only vague clinical 
signs of a partial obstruction of the small 
intestine. In fact, these signs may be so 
minimal and nonspecific that the referring 
physician and radiologist naturally begin 
their investigation with routine studies of 
the gallbladder, stomach, duodenum, and 
colon in a search for the underlying cause. 
However, alert radiologists who are in- 


creasingly inclined to obtain delayed roent- 
genograms whenever they become suspi- 
cious of possible small bowel disease on the 
basis of history, plain film roentgenographic 
findings, or what they see on their routine 
roentgenograms of the stomach and duode- 
num, will often be rewarded by the dis- 
covery of spectacular small bowel changes, 
the most unusual of which is a completely 
unsuspected massively dilated small intes- 
tine (Fig. 35) proximal to one or more 
partially obstructing stenotic lesions. 

The accumulation of large amounts of in- 
gesta and secretions 1n dilated loops of small 
intestine proximal to stenotic lesions. Such 
accumulations are rarely suspected on the 
basis of plain film roentgenographic find- 
ings. The dilatation proximal to a stenotic 
lesion is sometimes so marked and the ac- 
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Fic. 3. The patient is a 24 year old man with a history of cramping abdominal pain of several years’ dura- 


tion. Plain film roentgenograms were normal. 


(.4) Gallbladder study done prior to an upper gastrointestinal examination the same day. (5) Small 
bowel follow-up examination shows a markedly dilated jejunum due to a stenotic lesion of regional enteritis 
(right white arrow), proximal to which are several other less stenotic areas (arrows) with dilated, but 
otherwise normal bowel betweer. This astonishing amount of dilatation was not suspected in view of the 
mild clinical symptoms and the normal plain film roentgenograms. 

Crohn's disease was found at operation. Multiple stenotic lesions were encountered with dilated and 
hypertrophied, but otherwise normal, small intestine between. 


cumulation of ingesta, occasional entero- 
liths, and other bowel contents so abuncant, 
that the success of the barium examination 
may be seriously compromised; 7.e., the 
mixing of the barium and the large amount 
of intraluminal foreign material can pre- 
clude the clear-cut demonstration of the 
underlying cause for the dilatation. How- 
ever, the mere presence of such marked 
dilatation and stasis in a young patient who 
is not apparently acutely ill denotes the 
presence of a long-standing obstruction 
(Fig. 4). Thus, such a nonspecific finding 1s 
very important from an inferential stand- 
point because Crohn’s disease is a common 
cause for a chronic obstruction of the small 
intestine in a young person without a pre- 
vious abdominal operation. 

Multiple stenotic lesions. The finding of 
multiple stenotic lesions (Fig. 5, Z and 5) 


strongly suggests Crohn’s disease, rather 
than tuberculosis, lymphosarcoma, Hodg- 
kin’s disease, vascular disease, etc., which 
are accompanied by other clinical findings 
of help in reaching the correct diagnosis. 
Futhermore, these diseases are much rarer 
causes for such multiple smooth stenotic 
lesions. 

Frank small bowel ulcer. | have seen one 
case in which what was undoubtedly a 
benign crater was demonstrated proximal 
to the first of several stenotic lesions (Fig. 
s, 4 and B), none of which has produced 
complete obstruction. It is of interest that 
the crater occurred in the most dilated, but 
otherwise entirely normal appearing part of 
the small bowel. Possibly such an ulcer is 
due to traumatic mechanical stresses placed 
on the otherwise normal wall of the small 
intestine proximal to the obstruction, rather 





Itc. 4. The enormous compensatory dilatation 
proximal to a long-standing obstruction of the 
small intestine sometimes permits the accumula- 
tion of large amounts of ingesta, fluids and secre- 
tions. These become mixed with the orally in- 
gested barium as seen above and the success of 


Fic. 5. Ulcers are rarely seen in regional enteritis. 

(4 and B) One large crater is clearly seen (horizontal arrow) between the 2 most proximal of several 
stenotic lesions, the most proximal of which is seen near the top of the illustrations (vertical arrow). Note 
the dilatation of the small bowel between the stenotic areas. 
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than being due to ulceration in an area of 
granulomatous disease. Although the pres- 
ence of such a non-neoplastic crater in the 
small intestine should at least raise the 
question of the Zollinger-Ellison syndrome, 
we have never seen multiple stenotic lesions 
with this entity. Furthermore, one or more 





the diagnostic examination may thus be com- 
promised. 

However, in a young patient without previous 
operation, this picture is highly suggestive of 
Crohn's disease, because this degree of dilatation 
in a relatively asymptomatic or chronically ill pa- 
tient indicates a long-standing partial obstruction, : 
common cause for which in a young patient is 
Crohn's disease (stenotic stage). The above il- 
lustration is that of a 29 year old man with 
abdominal cramping pain and diarrhea of 2 
months’ duration. 

At operation there was found a short stenotic 
segment of regional enteritis 3 feet proximal to the 
ileocecal valve. The remainder of the small bowel 
was normal. Complete recovery occurred after 
resection and end-to-end anastomosis. 
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of the many other roentgen and clinical 
features of this important disease are usually 
present to help clarify the diagnosis. 


ROENTGEN FINDINGS WHEN THE DISEASE 
IS ENCOUNTERED IN UNUSUAL LOCATIONS 


Some of the most interesting manifesta- 
tions of this disease are encountered when 
it occurs in unusual locations such as the 
stomach, duodenum, and proximal Jejunum. 
However, we radiologists may not suspect 
the correct diagnosis in such cases, because 


SEPTEMBER, 1969 
most of us are conditioned to consider 
Crohn's disease in such proximal locations 
onlv after we see characteristic roentgen- 
ologic changes in the more commonly imag- 
ined distal portions of the small intestine 
and colon. 

Stomach and duodenum. Certain roentgen 
findings in the stomach and duodenum are 
highly suggestive of Crohn's disease, rather 
than peptic ulcer disease. For example, 
when the antrum, pylorus, and the duode- 
nal bulb are blended into a single tubular or 





Fic. 6. (4 and B) Two examples of the “pseudo post-Billroth I” appearance due to Crohn's disease. 


(4) The antrum, pylorus, and duodenal bulb of a 2 


3 year old patient blend into one continuous tubular 


structure, with normal stomach (S) and duodenum (D) proximal and distal to the diseased area. Note the 
clear-cut but smoothly rounded proximal (vertical arrows) and distal (horizontal arrow) parts of the dis- 

eased segment. There is no abrupt transition between normal and diseased mucosa as is normally noted in 
carcinoma. The pylorus cannot be seen, the appearance being suggestive of a healed Billroth I operation 
(the patient had no previous surgery). Although this appearance IS suggestive of an inflammatory lesion, 
it does not resemble the tvpe of deformity and scarring seen in peptic ulcer disease, and Crohn's disease 
should, therefore, be suspected. (B) The second patient is a 15 year old girl admitted to the hospital be- 
cause of vomiting of 3 weeks' duration. Again note the clear-cut but slightly rounded transition (black 
arrows) between the normal antrum and the diseased area. Also note the distal end of the diseased area 
(white arrow). The shaggy-looking slightly nodular mucosa of the diseased segment appears surprisingly 
like the colon in granulomatous colitis. There may be linear ulcers, but this was not proven at operation. 
Biopsy of the duodenum and antrum showed Crohn's disease and a gastroJejunostomy was done. 
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funnel-shaped structure (Fig. 6/7), the py- 
lorus and duodenal bulb lose their identity 
as commonly recognized anatomic land- 
marks between the antrum and second 
portion of the duodenum. An inflammatory 
lesion would seem to be the most likely 
cause of such an appearance, in contrast to 
gastric or duodenal neoplasms which rarely 
cross the pylorus. Futhermore, the presence 
of some pliability, distensibility, and the 
lack of nodularity in the diseased area also 
suggest the presence of an unusual non- 
peptic type of inflammatory disease (Fig. 
6/4) rather than extensive involvement due 
to scirrhous carcinoma of the stomach or 
duodenum. In other cases the mucosa may 
appear so shaggy and nodular (Fig. 65) as 
to resemble the granulomatous changes 
seen in the ileum and colon. The fairlv 
obvious transition from the normal gastric 
antrum to the diseased tube-shaped seg- 
ment which extends into the second portion 
of the duodenum is highly suggestive of the 
appearance following a Billroth I type of 
gastroduodenostomy. If the patient has not 
had a previous gastric operation, 1t might 
be described as a “pseudo post-Billroth I" 
appearance (e.g., sarcoid), but the only two 
times I have seen it were in patients with 
Crohn's disease. 

Apical region of the duodenal bulb. Crohn's 
disease limited to the duodenal bulb with- 
out the previously described simultaneous 
involvement of the pylorus and antrum also 
produces a rather characteristic picture 
which does not resemble the typical in- 
flammatory scarring due to peptic ulcer 
disease. There is, instead, a smoothly taper- 
ing funnel-shaped narrowing of the apical 
portion of the bulb (Fig. 7, 4 and B) in con- 
trast to the irregularly lobulated, puckered 
"clover-leaf" type of bulbar deformity so 
characteristic of peptic ulcer disease. Thus, 
if an ulcer cannot be demonstrated in the 
presence of such an unusual smooth funnel- 
shaped deformity of the apical or post- 
bulbar regions (Fig. 7, C and D), a non- 
peptic type of inflammatory disease should 
be considered. Although such a localized 
form of Crohn’s disease can exist without 
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roentgen evidence of associated changes in 
the remainder of the small intestine and 
colon, additional areas of involvement will 
almost always be found if a diligent search 
is made (Fig. 7, Cand D). Thus, a thorough 
study of the small intestine is worthwhile 
whenever such an unusual deformity of the 
duodenal bulb 1s encountered. 

Multiple stenotic lesions of the second and 
third portions of the duodenum and proximal 


jejunum. When dilatation of the second or 


third portions of the duodenum is found, it 
is wise to make a search for a partially ob- 
structing lesion immediately distal to the 
dilated segments. In 1 of our patients our 
first study (Fig. 74) led us to the erroneous 
assumption that the funnel.shaped nar- 
rowing of the distal portion of the bulb was 
due to peptic ulcer disease. Re-examination 
10 months later showed dilatation of the 
second and third portions of the duodenum, 
and a search for a lesion in the region of the 
ligament of Treitz clearly showed another 
stenotic lesion there (Fig. 8, Æ and B) 
which, when evaluated in the light of the 
previously seen similar-appearing unusual 
stenotic lesion in the apical region of the 
duodenal bulb, led to the correct preoper- 
ative diagnosis of Crohn's disease which 
was confirmed at operation. 

Rarely a patient with a stenotic lesion in 
the distal portion of the duodenum will 
develop a classical picture of mechanical 
obstruction in the proximal part of the 
small intestine. The only such patient I 
have seen had already been intubated by the 
time she was studied, and the Cantor tube 
had become arrested in the second portion 
of the duodenum. The introduction of a 
small amount of barium through the lumen 
of the tube showed a smoothly tapered 
stenotic lesion in the third portion of the 
duodenum. Supportive therapy resulted in 
clinical improvement and the withdrawal 
of the nasogastric tube. A subsequent bar- 
ium study (Fig. 9, 44—D) showed, in addition 
to the first stenotic lesion (now only partly 
obstructing), 2 other stenotic lesions, 1 1m- 
mediately proximal and 1 just distal to the 
ligament of Treitz. 
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Fic. 7. (4) Roentgenogram of a 33 year old woman who was first thought to have a peptic ulcer because of a 
stenotic deformity (arrow) at the apex of the duodenal bulb. This does not resemble the usual deformity 
due to peptic ulcer. (B) Roentgenogram 10 months later shows persistence of the apical stenotic lesion 
(arrow), but there is ""post-stenotic" dilatation of the second portion of the duodenum which must be as- 
sumed to be due toa more distally located mechanical obstruction until proven otherwise. The compression- 
displacement filling technique cf examining the region around the ligament of Treitz showed a second 
stenotic lesion there (see Fig. 8). 

(C) Roentgenogram of a 22 year old woman with a history suggestive of a high obstruction of the small 
intestine. The barium enema study was normal, but the terminal ileum could not be seen. The upper gastro- 
intestinal examination shows a narrowed second portion of the duodenum, thought to be due to inflamma- 
tory disease. (D) Roentgenogram 3 months later shows further stenosis with smoothly tapered ends. At op- 
eration the duodenum was in the midst of a large inflammatory mass and there were mucosal granulomat- 
ous changes in the antrum. The terminal ileum was obviously involved with typical Crohn's disease. Micro- 
scopic examination of the areas showed granulomatous changes with marked fibrosis in the periduodenal 


tissues. 
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l'1G. 8. 
compression displacement studies. 


/ 


Same patient as shown in Figure 7. Dilatation of the duodenum noted in Figure 7B led to these 


(4 and B) Typical cone-shaped stenotic lesion of the apical region of the duodenal bulb and a second 
stenotic lesion at the duodenojejunal junction. This same technique is useful in searching for ulcers at the 
duodenojejunal junction in patients suspected of having the Zollinger-Ellison syndrome. Note the absence 
of the typical peptic ulcer deformity of the duodenal bulb or any of the findings associated with the Zolling- 


er-Ellison syndrome. 


Obviously, if one recognizes typical roent- 
genologic evidence of Crohn's disease in the 
proximal portion of the jejunum, more 
proximal regions of involvement in the 
duodenum will usually be recognized as 
being due to the same disease. Of the 6 
patients I have seen with duodenal involve- 
ment, 1 had associated typical changes of 
regional enteritis in the jejunum, and an- 
other had characteristic changes in the 
ileum. Another patient had the "pseudo 
post-Billroth I" due to disease limited to 
the antrum, pylorus, and duodenum only 
(Fig. 6/7), and 1 patient had such involve- 
ment (Fig. 65) associated with a short 
segment of disease in the terminal ileum. 
Two patients had the aforementioned un- 
usual multiple stenotic lesions in the duo- 
denum and proximal Jejunum, without any 
roentgenologic evidence of mucosal changes 
of Crohn's disease elsewhere in the small 
intestine, although one of these 2 patients 
had evidence of more distally located dis- 
ease at operation. 

Duodenocolic fistula causing blind-loop 
syndrome. The duodenocolic fistula is 
among the most interesting complications of 


Crohn's disease (Fig. 10, Æ and B). Such a 
fistula can develop between the second por- 
tion of the duodenum and the transverse 
colon. In 1 of our cases such a fistula oc- 
curred distal to an almost completely 
stenosed ascending colon. The distal 8—10 
inches of the ileum were also stenosed. 
Fortunately, the majority of the ingested 
barium first bypassed the fistula and en- 
tered the small intestine in the normal 
manner. However, the small intestine was 
functioning as a huge “blind loop," be- 
cause no barium or ingesta could pass 
through the stenosed terminal ileum or the 
diseased right colon; z.e., after partial di- 
gestion in the “blind loop" retrograde re- 
gurgitation into the duodenum allowed 
partly digested contents of the small in- 
testine to pass through the fistula into the 
transverse colon. Obviously, such severely 
altered physiology and stasis can result in 
severe nutritional disturbances. 

The fact that the blind-loop contents 
could reach the colon made 1t possible for 
this young university student to remain 
ambulatory and in satisfactory scholastic 
standing until his weight had fallen to 83 
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Fic. 9. This 48 year old woman was admitted to the hospital with symptoms of a high obstruction of the small 
intestine. A Miller-Abbott tube was inserted, but became arrested in the" third portion of the duodenum. 
Barium introduced through the tube showed an evenly-tapered stenotic lesion of the third portion of the 
duodenum. At re-examination after clinical improvement and withdrawal of the tube, 3 stenotic lesions 
were demonstrable at fluoroscopy. It is desirable to keep the overlying stomach relatively free of large 
amounts of barium when trying to displace the stomach away from the region around the ligament of 
Treitz. 

(4-C) After barium has been expressed from the stomach into the duodenum, compression techniques 
either displace effectively the overlying stomach or at least displace the intragastric barium away from the 
area in question. The compression also forces barium distally into the stenotic areas 1, 2, 3. (D) The routine 
prone post-fluoroscopy roentgenogram shows how large amounts of intragastric barium will obscure the 
duodenojejunal region. No similar lesions or other evidence of regional enteritis were seen in the remainder 
of the small intestine, although a relative paucity of valvulae conniventes in the Jejunum (D) led us to 
suspect a sprue-like syndrome. 

No improvement occurred on a gluten-free diet, but improvement was prompt and spectacular following 
the administration of cortisone. 





PM 


pounds, at which time he finally consulted and dramatic improvement in his condition. 
a physician for the first time. The operative The severe malabsorption problem had 
closure of the duodenocclic fistula and a caused a macrocytic anemia because of a 
by-passing operation resulted in a marked severe deficiency of vitamin B, due to lack 
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ic. 10. A duodenocolic fistula caused the entire small intestine to function as a "blind loop" in this 22 year 
old college student with an obstructed ileum due to Crohn's disease. Several nutritional disturbances re- 
sulted. He complained of abdominal cramps, diarrhea, and weight loss, intermittently for the previous 10 


years. 


(4) Gastroduodenal roentgenographic study shows that the barium suspension initially went into the 
small intestine from the duodenum (D2, D3), but a small amount passed through the duodenocolic fistula 
(F), outlining part of the severely diseased stenotic ascending colon (AC) and hepatic flexure and the more 
normal appearing transverse colon (TC). No barium passed through the markedly stenotic terminal ileum, 
cecum, and ascending colon. Reverse peristalsis carried barium in retrograde fashion from the small in- 
testine to the distal part of the duodenum and thence through the fistula into the colon. (B) Barium enema 
roentgenogram clearly demonstrates the fistula (F) between the second portion of the duodenum (D2) and 
the right side of the transverse colon (TC), from whence the stomach and small intestine filled simultan- 
eously. A tiny amount of liquid barium passed through the fistula into the markedly narrowed ascending 


colon (AC). 


of absorption in the severely diseased ste- 
notic terminal ileum. Paradoxically, the 
presence of the duodeno-transverse colon 
fistula obscured and alleviated what other- 
wise would have been a complete obstruc- 
tion of the distal ileum and ascending colon, 
thus resulting in a more debilitating, albeit 
less acute, course than would have been 
possible in the absence of the fistula. The 
intestinal obstruction would have become 
manifest much sooner with resultant earlier 
diagnosis and treatment if the fistula had 
not developed. 

"Closed-loop syndrome." There is a ten- 
dency for a localized area of Crohn's dis- 
ease to spread to contiguous portions of the 
same loop in such a way as to produce a 


partial closed-loop type of obstruction. Al- 
though we do not ordinarily think of this 
disease as one which is prone to produce 
such closed-loop obstructions, I have seen 
a few patients who had none of the typical 
roentgenologic manifestations, but who had 
what appeared to be inflammatory disease 
of contiguous areas of the proximal and 
distal portions of a single loop of small 
intestine (Fig. 11). The disease can spread 
from a single area of involvement through 
the mesentery to the contiguous portion of 
the same loop, both areas being fixed so as 
to produce a roentgen appearance of a 
partial obstruction of the closed-loop type. 
Although the only sites of involvement may 
be the adjacent areas of the loop, as was 
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Fic. 11. This 31 year old patient had intermittent 
abdominal cramps for 11 months. 

Small bowel study shows stasis of barium in a 
dilated, partly obstructed “‘closed loop” caused by 
stenosing lesions of one loop of terminal ileum at 
proximal (Si) and distal (Ss) areas. This was 
thought to be due to localized form of Crohn's dis- 
ease. Note the long distal stenotic segment (dotted 
line) and the more normal looking terminal ileum 
(TI) 4 inches proximal to the ileocecal valve. 

Operation disclosed Crohn's disease limited to a 
short segment of the terminal ileum with marked 
involvement of the mesentery producing a mass 
at the point of the fixed “U” turn as shown in the 
illustration. 


true when operation was performed to re- 
lieve the obstruction in the case illustrated 
here, most patients will have the disease in 
other portions of the small intestine. 

It should be remembered that similar 
closed-loop obstructions can be due to 
large postoperative adhesions. However, 
since Crohn's disease 1s so often encountered 
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in young patients who have no previous 
abdominal operations, the roentgenologic 
findings should suggest an inflammatory 
disease such as a localized form of this 
entity. 

“Pseudodiverticula.” Little pouches or 
"pseudodiverticula" are frequently ob- 
served in severely thickened stenosed seg- 
ments of small intestine in this disease (Fig. 
128). They are usually not numerous, and 
probably represent ulcerated crypts or less 
stenosed areas between more markedly nar- 
rowed segments. However, when these 
crypts are small, numerous, and localized to 
one segment of severely diseased bowel, 
they can be strikingly suggestive of multiple 
diverticula (Fig. 1277). It is probable that 
the deepening and perforation of these 
crypts or ulcers eventually lead to entero- 
enteral, enterocolic, or enteroretroperi- 
toneal fistulae, depending upon which con- 
tiguous anatomic structures are involved 
by the spreading granulomatous process. 

False "string sign." When evaluating the 
"string sign" with orally ingested barium 
it must be remembered that the inspis- 
sation and stringing-out of the barium as it 
passes through the distal part of the small 
intestine sometimes inadvertently causes 
the lumen to look more narrow than 1t 
really is. Thus, the "string sign" is not 
always indicative of the maximum caliber 
of the lumen. We have occasionally ob- 
served such a false "string sign" in the 
distal portion of the small intestine fol- 
lowing oral barium (Fig. 13,7), only to 
find that subsequent serial roentgenograms 
or a retrograde study will show the diseased 
segment to have a lumen much wider than 
that implied by the well demonstrated 








Fic. 13. The caliber of the diseased area in the distal ileum must be interpreted with caution after orally 


administered barium. 


(A) On the roentgenogram made 2 hours after oral barium, the lumen of the diseased ileum appears 
markedly narrowed. (B) The same loop 1 hour later contains much more barium and has a much larger 
caliber which is well shown by compression produced by a pad placed beneath the patient in the prone 
position. This often forces more barium into the diseased loop, giving a much more reliable idea of the degree 
of involvement, distensibility, etc. Nevertheless, note the marked thickening of the wall of the diseased 
loop as shown by the distance between adjacent segments. 
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Vic. 12. (4) Appearance of "multiple diverticula” due to ulcers and crypts in the markedly thickened 
granulomatous tissue of the severe recurrent Crohn's disease of the small intestine immediately proximal 
to a previous ileo-transverse colostomy. These fissures are the type which probably result in fistulae, al- 
though no fistula is present in this case. The specimen removed at operation had markedly thickened walls 
with multiple crypts, but no diverticula were present. (B) These lesions are but multiple manifestations of 


the more frequently seen, but less numerous, crypts observed in markedly diseased segments of the small 
intestine (arrows). 
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“string sign." The caliber of the lumen can 
be made to change when compression tech- 
niques are used to promote better filling 


(Fig. 138). 
SUMMARY 


A group of unusual and interesting man- 
ifestations of Crohn's disease is discussed 
and illustrated. The importance of rec- 
ognizing and properly evaluating these find- 
ings is emphasized, particularly in patients 
below the age of 40 years who have not had 
a previous abdominal operation. Marked 
dilatation and stasis of luminal contents of 
the small intestine in patients with rel- 
atively mild symptoms or a long history of 
mild abdominal symptoms should imply 
that regional enteritis is a likely cause for 
the symptomatology of small intestinal ob- 
struction in young patients who have not 
had previous abdominal operations. 

Some of the described roentgenologic 
findings are either diagnostic or highly sug- 
gestive of Crohn's disease, even when seen 
in such uncommon locations as gastric 
antrum, duodenum, and proximal jejunum. 
Involvement of the antrum, pylorus, and 
proximal part of the duodenum in con- 
tinuity produces a "pseudo post-Billroth 
I" appearance which is highly suggestive of 
granulomatous disease when seen in pa- 
tients without a previous abdominal oper- 
ation. Localized forms of Crohn's disease 
can produce partial closed-loop ty pes of ob- 
struction, whereas blind-loop obstructions 
and severe malabsorption problems can 
occur when the disease causes a high grade 
obstruction of the distal portion of the 
small intestine associated with a duodeno- 
colic fistula. 

*Pseudodiverticula" due to multiple 
crypts and the occasional unreliability of 
the “string sign" as shown following the 
ingestion of barium sulfate are discussed. 
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DIVERTICULUM OF THE GREATER CURVATURE OF 
THE STOMACH: A ROENTGENOLOGIC CURIOSITY 


By GERALD D. DODD, M.D.,* and DOUGLAS SHEFT, M.D.f 


HOUSTON, TEXAS AND SAN FRANCISCO, CALIFORNIA 


ASTRIC diverticula are uncommon. 

Although detection by roentgenologic 
methods has become relatively simple, the 
incidence remains quite low. The first au- 
thenticated roentgenologic diagnosis was 
made by Brown? in 1916; in 1951 Palmer’ 
found only 412 patients with true diver- 
ticula in the world literature, and relatively 
few have been reported since that time. The 
incidence varies in the largest series?! ? 
but is on the order of 1 in 2,400 routine 
upper gastrointestinal examinations or 0.04 
per cent. 

Many classifications have been suggested, 
resulting in confusion. The simplest classi- 
fication divides gastric diverticula into 2 
groups: congenital and acquired. The con- 
genital or true diverticula are blind out- 
pouchings containing gastric mucosa and 
all three muscle layers. These are not re- 
lated to pre-existing disease and may be 
found in the human embryo. Acquired di- 
verticula have one or more gastric coats 
thinned or broken as the result of disease or 
unusual strain. These are the so-called pul- 
sion and traction diverticula. 

Most gastric diverticula (76 per cent in 
Palmer's review) arise from the posterior 
wall, about 2 cm. below the esophagogastric 
junction. These usually contain all the nor- 
mal muscle layers, contrary to the common 
belief that most diverticula in this area are 
of the pulsion variety with only mucosa 
lining the sac. 

The pyloric area is the next most com- 
mon site of involvement (15 to 18 per cent). 
Occasionally, the congenital origin of diver- 
ticula in this region may be inferred by the 
presence of embryologic rests of pancreatic 
tissue in the sac, but the acquired types 
secondary to gastric or extragastric disease 


are probably more frequent. 

Diverticula are rarely situated on the 
cuvatures of the stomach. This 1s particu- 
larly true of the pars media and proximal 
antrum where a true diverticulum repre- 
sents a roentgenologic curiosity. 


REPORT OF A CASE 


The patient, a 48 year old white male clerical 
worker, was first seen with the chief complaint 
of severe epigastric pain. The pain was cramp- 
like in nature and caused him to double-up. 
[t occurred 2 to 4 hours after meals and per- 
sisted for as long as 6 hours. Except for chronic 
constipation, he was free of other symptoms. 
Routine laboratory studies were normal. Gas- 
tric analysis disclosed a fasting achlorhydria 
and a total free acid of 60 units after stimula- 
tion. The patient was treated symptomatically 
and responded well. 

He did not return until 8 years later, at which 
time he complained of epigastric pain, increas- 
ing anxiety, and anorexia with a 16 pound 
weight loss. Occasionally, he felt very full after 
eating “as if the food were just lying there." 
The pain was now a dull ache which appeared 
I to 2 hours after the evening meal and per- 
sisted for several hours. Relief was not obtained 
with antacids or food, but rather by self-in- 
duced vomiting. The vomitus consisted of the 
recently eaten food and bile. 

Physical examination on admission to the 
hospital revealed no significant abnormalities. 
The medical history included a previous ap- 
pendectomy and cholecystectomy. Blood and 
urine studies were all normal, as was a barium 
enema examination. Gastric analysis again 
showed fasting achlorhydria with response to 
histamine. Roentgenologic examination of the 
upper gastrointestinal tract revealed a large 
diverticulum arising from the greater curva- 
ture of the stomach at the junction of the body 
and antrum (Fig. 14). The gastric mucosa ex- 
tended into the diverticulum (Fig. 1B) and the 


* Department of Diagnostic Radiology, University of Texas M. D. Anderson Hospital and Tumor Institute at Houston, Houston, 


Texas. 


t Department of Radiology, University of California, San Francisco Medical Center, San Francisco, California. 


IO2 


Vor. 107, No. 1 Diverticulum of the Stomach 103 


B 


^: v ^ M - 


Fic. 1. (4) Immediate filling of the diverticulum following the patient's initial swallow of barium while in the 
erect position. The gastric outlet is obstructed by pressure from the gloved hand. (8) Compression roent- 
genogram demonstrating continuity of the mucosal relief patterns in the stomach and diverticular sac. (C) 
Right lateral roentgenogram. A traction deformity of the neck of the sac is apparent. Adhesions were 
present in this area between the diverticulum and jejunum. (D) Histologic section of the wall of the 
diverticulum. The number and thickness of the tissue layers are similar to those of the stomach proper. 
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sac exhibited contractile movements at fluoros- 
copy. The prepyloric antrum was somewhat 
spastic with exaggeration of the mucous mem- 
brane pattern. No ulceration was demon- 
strable. There was moderate stasis in the duo- 
denum proximal to the ligament of Treitz, and 
the neck of the diverticulum appeared to be ad- 
herent to the small intestine in this region 
(Fig. 1C). At the end of 6 hours, a small amount 
of barium remained in the diverticulum. 

Because of the patient's persistent. symp- 
toms, an operation was performed. A portion 
of the gastrocolic ligament was divided, and a 
diverticulum arising directly from the greater 
curvature of the stomach was revealed. This 
was about 2 cm. in width at its neck and about 
9 cm. in length. It was not adherent to other 
structures except at the neck where there was 
moderate fibrosis with some adhesions to the 
proximal jejunum. At this point, the lumen of 
the small bowel was reduced by zo per cent. 
The diverticulum and the stenosed area of the 
jejunum were resected. 

Histologic examination of the surgical speci- 
men showed the diverticulum to contain the 
same number of tissue layers in the same bulk 
as the stomach proper (Fig. 1D). The only 
microscopic evidence of inflammatory disease 
was at the neck of the diverticulum. 


DISCUSSION 


True diverticula of the greater curvature 
of the stomach are very rare. Only 8 cases 
could be collected in 1951 by Palmer for his 
extensive review. The authors have been 
able to find one additional proved case in 
the world literature since that date.’ Six 
other case reports have been published but 
lack histologic verification! of the wall 
structure. 

The described case meets the criteria for 
a true diverticulum, since all the normal 
layers of the stomach were present in the 
sac. In all probability, the slight inflam- 
matory changes at the neck were secondary 
to a mild diverticulitis and were of no 
etiologic significance. 
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SUMMARY 


The pertinent findings in a patient with 
a true diverticulum of the greater curva- 
ture of the stomach are reported. 

This histologically proven case represents 
a roentgenologic curiosity. 


Gerald D. Dodd, M.D. 
Department of Diagnostic Radiology 
University of Texas 
M. D. Anderson Hospital and Tumor Institute 
Houston, Texas 77025 
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PRIMARY TUMORS OF THE DUODENAL BULB* 


By GEORGE STASSA, M.D. 


, and WILLIAM C. KLINGENSMITH III, M.D. 


NEW YORK, NEW YORK 


Te purpose of this study was to de- 

termine the incidence, symptoms and 
roentgenographic presentation of primary 
tumors of the duodenal bulb. In addition, 
the incidence of primary tumors in the 
other divisions of the duodenum was de- 
termined. 

Previous reports reviewed a particular 
histologic type™!>1 or have been individual 
case reports.?? Some authors have reported 
only benign!^? or malignant" tumors, 
while others have separated duodenal tu- 
mors using the ampulla of Vater as the 
dividing point, thus not allowing for evalu- 
ation of bulb tumors.'5 The reports that 
do examine both benign and malignant 
tumors do not analyze the roentgenologic 
diagnosis.^*!5 For these reasons, we have 
focused upon primary bulb tumors and 
their diagnosis. 

Many types of benign and malignant 
tumors affect the bulb.*:°!7 Benign tumors 
are at least as common, or more so, in the 
bulb as in the other duodenal divisions. 
Malignant tumors are less common in the 
bulb than elsewhere. Intraluminal tumors 
of the bulb are usually detected roentgeno- 
graphically as a filling defect?:».15 (Fig. I. 


MATERIAL AND METHOD 


The charts of all patients with primary 
duodenal tumors seen at The New York 
Hospital from 1932 through 1967 were re- 
viewed. Those lesions that were diagnos- 
tically confirmed at surgery or autopsy 
were categorized as to histologic type and 
location. Bulb tumors were further studied 
with respect to symptoms, preoperative 
roentgenographic interpretation, and pres- 
ence of roentgenographic diagnostic pat- 
tern. 


DATA 


There were 64 primary duodenal tumors 





al 


FIG. 1. 


Solitary lucent defect at the base of the bulb. 
An adenoma was found at operation. 


(excluding carcinoma of the ampulla of 
Vater) diagnosed histologically. 

The histologic diagnosis and distribution 
in the 4 divisions of the duodenum of be- 
nign and malignant tumors are shown in 
Table 1. The second division had the great- 
est number of tumors, the bulb about half 
as many, and the 3rd and 4th divisions 
about one-fourth as many. As in previous 
reports,’ benign tumors were somewhat 
more common than malignant tumors in 
the duodenum as a whole. However, this 
generalization does not hold within the 4 
divisions. Benign tumors were much more 
common than malignant ones in the bulb 
(14:3). In the second and third divisions 
benign and malignant tumors were equally 
common. In the fourth division 6 tumors 
were malignant and only 1 benign. 

Of the 14 benign tumors of the bulb car- 
cinoid was the most frequent (5) (Fig. 2), 
There was only one carcinoid in the other 
three divisions. Adenoma was the second 
most frequent type in the bulb (3) and the 


* From the Department of Radiology, the New York Hospital—Cornell Medical Center, New York, New York. 
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Fic. 2. Intraluminal defect in a deformed bulb 


representing a benign carcinoid. 


most frequent type in the duodenum as a 
whole. Adenomas were most common in 
the second division. The other benign tu- 
mors of the bulb were: leiomyoma (2), 
Brunner's gland adenoma (2), lipoma (1), 
and neurofibroma (1). 
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There were only 3 malignant tumors of 
the bulb, 2 malignant carcinoids and 1 lym- 
phoma. Except for a single lymphoma in 
the second division, all the malignant tu- 
mors distal to the bulb were carcinomas, 15 
in the second division, 4 in the third, and 6 
in the fourth. The second division had 
several times as many malignant tumors as 
anv other division. 

The 17 primary bulb tumors were found 
in the older age group (Table 11). The 
average age was 61 years; the youngest pa- 
tient was 43 years and the oldest was 74 
years of age. The sex distribution was 11 
males and 6 females. All of the patients 
were white. All but 3 of the 17 patients had 
symptoms resembling those of peptic ulcer, 
usually with epigastric pain or fullness. 
Many of the patients found relief on a 
milk-alkali regimen. None of the patients 
with carcinoid tumors had carcinoid symp- 
toms (flushing, diarrhea, or asthma). 


DISCUSSION 


Primary duodenal tumors are uncom- 
mon. From 1932 through 1967 at The New 
York Hospital, only 64 were diagnosed 
histologically, or about 2 per year. While 


THROUGH 1967 BY HISTOLOGIC TYPE AND LOCATION 





Tumor Type 





Benign 


TABLE I 


CLASSIFICATION OF ALL DUODENAL PRIMARY TUMORS AT NEW YORK HOSPITAL FROM 1932 
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Division-Bulb 


and 


Division 


srd 
ap 


Division 


Division 


Type Total 





Adenoma 3 6 1 O I2 
Brunner’s adenoma 2 2 O O 4 
Leiomyoma a 2 O O 4 
Lipoma I 5 I I 8 
Carcinoid 5 O I O 6 
Neurofibroma 1 O O O I 

Subtotal 14 15 c | T: 

Malignant 

Carcinoma O 15 4 6 25 
Lymphoma I I O O 2 
Carcinoid 2 O O O 2 

Subtotal 3 I6 4 6 29 

Division total 17 31 7 64 
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Tague II 
PERTINENT DATA ON I7 PATIENTS FOUND TO HAVE PRIMARY BULB TUMOR FROM I952 
THROUGH 1967 AT THE NEW YORK HOSPITAL 
| | Preoperative gastrointestinal series 
| | 2 " 
CE cg on 5 E 
&E e 3 z 2 S = S 
A E e iu E e = 7i 
2 | os G = E zi E 
| A o hs = "UO D» o "i 
| oa "x €: = E E z T 
Pa. ES i 2 | rg) d E | È : 3 
tient l Ag $9 z - 5S e B E 9 3 Surgical pathology 
No. Sex | (yr.) | Race ais Z er M A a 77 = < or autopsy report 
I F 13 W IlI x X | Malignant carcinoid 
2 M 58 | W III X x x x | Benign carcinoid 
3 M 74 WwW III X X X X Benign carcinoid 
4 M 6o W III X x X X | Malignant carcinoid 
5 F 59 W LI X x x X | Malignant lymphosarcoma 
6 F 66 W III | x x Leiomyoma 
7 M 54 W III | x X | Adenomatous polyp 
8 M 7I W I x X Lipoma 
9 F 71 W c X X Brunner’s gland adenoma 
IO M 50 W I X X Neurofibroma 
II F 68 W II X X Adenomatous polyp 
12 M 64 W III X X | Adenomatous polyp 
I3 M 64 W I | X X Benign carcinoid 
I4 M 65 W STD. || x X Benign carcinoid 
15 F 50 W o X | X Leiomyoma 
16 M 66 W O X | X Brunner's gland adenoma 
(multiple) 
17 M 67 W I | X | x Benign carcinoid 











the incidence of benign and malignant tu- 
mors for the duodenum as a whole was 
about equal (35 and 29 respectively), from 
a diagnostic point of view each of the 4 
divisions of the duodenum must be ex- 
amined separately. 

Of the 17 primary tumors found in the 
bulb, 14 were benign and only 3 were 
malignant. Of the benign tumors carcinoid 
was the most frequent, but no one type 
dominated. 

Only 3 of the 17 bulb tumors were 
asymptomatic. It is interesting that the 
two Brunner’s gland adenomas were 2 of 
these 3. The gastrointestinal symptoms 
that the other 14 tumors produced were in- 
distinguishable from the symptoms of a 
duodenal peptic ulcer. Epigastric pain or 
gnawing was most common. Indigestion, 
belching, and eructation were common. 
Nausea and vomiting were less frequent. 
Many of the patients found relief on a milk 
regimen. Some of the patients had ulcers 
associated with their tumors. There was no 
difference in the efficacy of alkali in those 
with and those without ulceration. In 
addition, the intraluminal tumors were al- 
ways benign, and there was a high diagnos- 
tic accuracy. 
































Of the 6 patients whose tumors were not 
diagnosed preoperatively on gastrointes- 
tinal series, none had polypoid tumors. One 
examination (Fig. 3, Æ and B) was origi- 
nally read as normal; then as a deformed 
bulb without ulcer. In retrospect, the bulb 
was unusually large, and a small ulcer was 
seen in addition to deformity. Another pa- 
tient's examination was originally read as a 
giant duodenal ulcer (Fig. 4, 7 and B). In 
retrospect the bulb is unusually large and 
there is a lucent area within it. At operation 
a lymphocytic lymphosarcoma was found 
with the overlying mucosa replaced by a 
rough, shaggy, hemorrhagic layer. The 
lucency interpreted as edema surrounding 
an "ulcer" was actually tumor filling the 
bulb and trapping contrast material (Fig. 
45). An unusually large bulb or ulcer, or a 
bizarre finding such as a lucent area in the 
bulb should raise the possibility of an in- 
tramural tumor. 

At surgery, 5$ patients were actually 
found to have ulcers in addition to tumors. 
All but one of these ulcers were diagnosed 
on gastrointestinal series preoperatively. 
Histologically the associated tumors were 
intramural and lay just below the ulcer. It 
is felt that the ulcer is secondary to some 
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Fic. 3. (4) In 1957 this study was interpreted as a deformed bulb. (B) In 1962 another examination was as- 
sessed as demonstrating an enlarged and deformed bulb. On the superior surface there is a double contour 
defect with a small niche. At operation a small leiomyoma was found underlying a small ulcer. 


local dysfunction caused by the presence of 
the tumor. 


SUMMARY 


From 1932 through 1967, at The New 
York Hospital there were 64 primary duo- 
denal tumors, 35 benign and 29 malignant. 
Many histologic types were found among 
the benign tumors. Distal to the bulb, all 
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but one of the 26 malignant tumors were 
carcinomas, while none of the 3 malignant 
bulb tumors was of this type. Benign tu- 
mors were much more common than malig- 
nant tumors in the bulb (14:3). 

With respect to the bulb alone, there 
were twice as many males as females. Pa- 
tients had an average age of 61 years, and 
all were white. 





Fic. 4. (4) May 13, 1965. In a patient with gastrointestinal bleeding the interpretation was that this was a 
giant ulcer of the bulb, with a halo of edema. (B) May 27, 1965. Although the bleeding had stopped, there 
was no change in the “ulcer.” 
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NORMAL 


prone view 


right angle 


Fic. 5. (4) Bulb demonstrating the effect of a mural tumor (lymphosarcoma) simulating "edema," and the 
irregular lumen of the bulb representing the “ulcer.” (B) Line drawing of 4. 


The symptoms and response to a milk- 
alkali regimen of patients with a bulb tu- 
mor were indistinguishable from those of 
patients with a duodenal peptic ulcer. 

Polypoid intraluminal tumors were diag- 
nosed correctly on preoperative gastro- 
intestinal roentgenograms, and these tu- 
mors were always benign. However, there 
appears to be no way to differentiate the 
histologic types on gastrointestinal exami- 
nation. 

Intramural tumors without a significant 
intraluminal component were consistently 
misdiagnosed as ulcer or deformed bulb. Of 
6 such tumors 5 had associated ulcers at 
operation. After reviewing the preoperative 
gastrointestinal series, 1t 1s suggested that 
the findings of an unusually large bulb or 
ulcer, or a bizarre configuration such as the 
lucent area in Figure 5, Æ and B should 
raise the possibility of intramural tumor. 
Half of these intramural tumors were 
malignant. | 


George Stassa, M.D. 
Department of Radiology 
The New York Hospital 
Cornell Medical Center 
New York, New York 10021 
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ROENTGENOLOGIC FINDINGS IN PRIMARY MALIG- 
NANI TUMORS OF THE DUODENUM* 


REPORT OF 27 CASES 
By GEORGE BOSSE, M.D.,f and JO ANN NEELY, M.D. 


CLEVELAND, OHIO 


praem malignant lesions of the duo- 
denum represent approximately 0.03 per 
cent of all malignant lesions found at au- 
topsy.?3.9.1919?25 An early report on primary 
duodenal carcinoma by Georginis Ham- 
berger was published in 1746.8 To our 
knowledge a total of more than 614 cases 
has been reported.” The incidence of in- 
volvement of the duodenum is high con- 
sidering the short duodenal segment.*.5.U. 
15,2025 Approximately 45 per cent of all 
small-bowel malignant lesions affect the 
duodenum.?535 [n 1933, Eger? reported 
that in regard to location, the lowest in- 
cidence of duodenal carcinoma was distal 
to the ampulla of Vater. Kleinerman and 
associates? in a collective review of 453 
cases found that the male to female ratio 
was 2—3:1, with a mean age of 60 years. 
They stated that 22.5 per cent of the lesions 
were supra-ampullary, 59.2 per cent peri- 
ampullary, and 18.3 per cent infra-ampul- 
lary. Similar incidences were reported by 
Spinazzola and Gillesby? and Eger.* Dixon 
and associates,5 in their series of 49 cases, 
found a 40 per cent majority in the infra- 
ampullary region. 

The histopathologic diagnosis in all re- 
ported cases of primary malignant tumors 
in the duodenum is predominantly adeno- 
carcinoma. 2.9.1625 Sarcoma represents ap- 
proximately one-fifth of all duodenal ma- 
lignant lesions.*!® Carcinoid occurs less 
frequently than carcinoma or sarcoma and 
is most common within the first duodenal 
segment.5.10,18 

Our report reviews the roentgenologic 
findings in 27 cases of primary malignant 
tumors of the duodenum seen at the Cleve- 
land Clinic between the years 1950 through 
1968. 


CLINICAL DATA 


The series analyzed comprises 27 cases 
(Table 1). Twenty-six cases have histo- 
pathologic confirmation. One additional 
case (Case 5, Table 1) lacks pathologic con- 
firmation but shows typical roentgeno- 
graphic findings of primary duodenal neo- 
plasm (Fig. 1). There were 11 men and 16 
women, a sex ratio of 2:3. This male-female 
ratio is not statistically significant, but it 
is contrary to the observation of other 
authors,**-9 4:16:40 Oniy Jovine -and 
Tsangaris "reported a predominance of 
females over males with a ratio of 4:1. 
The age at the onset of symptoms ranged 
from 36 to 77 years; the mean age was 60 
years. Duration of prodromal symptoms, 
before hospitalization, ranged from 2 weeks 
to 8 years. With one exception (Case 1) the 
average duration of symptoms was 14 
months. 


The primary signs and symptoms (Table 
I) were pain, anemia, weight loss, nausea, 
and vomiting, 1n this order of iremueusy. 
Of 12 patients with peri-ampullary lesions, 
5 had jaundice. Obstruction was present 
in 6 of the 27 patients. Thirteen patients 
had vague gastrointestinal symptoms be- 
fore the onset of the major illness. 


To correlate our findings with those of 
other authors, we classified the tumors as 
supra-ampullary, peri-ampullary, and infra- 
ampullary lesions. There were 21 cases of 
adenocarcinoma, 4 cases of leiomyosarcoma 
and 1 case of carcinoid tumor. One tumor 
was supra-ampullary (4 per cent), 12 peri- 
ampullary (46 per cent), and 13 infra- 
ampullary (50 per cent). Seventeen patients 
(65 per cent) survived I year. Seven patients 
(27 per cent) survived 5 years. 


* From the Department of Radiology, The Cleveland Clinic Foundation, Cleveland, Ohio. 
+ Formerly: Member of the Staff, Department of Radiology, Cleveland Clinic. Present Address: Department of Radiology, Hillcrest 
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Fic. 1. Case 5. Infra-ampullary annular lesion. 
Patient did not undergo surgery. 


ROENTGENOGRAPHIC FEATURES 


Carcinoma of the duodenum presents no 
outstandingly different roentgenographic 
characteristics from those of carcinoma 
elsewhere in the gastrointestinal tract. Sev- 
eral authors®?1°2.25 have attempted to 
categorize the lesions as annular-concen- 
tric, asymmetric-eccentric, polypoid, ul. 
cerating, and infiltrating. In some instances 
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^ 
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a clear distinction cannot be made. The 
diagnostic accuracy in the series reported 
herein is attributable to the high index of 
suspicion and to the size of the tumor, 
which ranged from 3X 3 cm. to 4 X 10 cm. 

The characteristic roentgenographic pat- 
terns are multinodular filling defects, ul- 
ceration with mucosal destruction, rigidity, 
and constriction of the intestinal lumen. 
Figures 2, 4 and B; 3; and 4,4, B and C 
are examples of polypoid tumors and dem- 
onstrate several diagnostic features. The 
adenocarcinomas (Fig. 3; and 5, 4 and B) 
and the leiomyosarcoma (Fig. 4, 4, B and 
C) are indistinguishable. The infiltrating 
malignant lesions (Fig. 6, 4 and B; "s 
and 8) are most frequently associated with 
obstruction, ranging from partial to com- 
plete. 


DISCUSSION 


The majority of the malignant lesions in 
the duodenum were adenocarcinoma, which 
is in accord with reported incidences.!.!^. 
7/9 Most adenocarcinomas in the series 
reported by others were well-differentiated 
tumors.*.?!5 The degree of differentiation 
does not seem to be of prognostic signif- 
Icance. 

In no report has an etiologic link been 





lic. 2. Case 14. (4 and B) Polypoid carcinoid affecting the duodenal bulb. 
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Fic. 3. Case 6. Polypoid adenocarcinoma located t 
cm. distal to the ampulla of Vater, with early 
extension. into the pancreatic duct confirmed. 
There was no evidence of jaundice. 


established between the co-existing con- 
ditions and the primary duodenal lesions. 
In the series we studied, only 8 patients had 
conditions other than malignant lesions of 
the duodenum. We found no data to sup- 
port an interrelationship between duodenal 
tumors and pre-existing disease. 

The greatest number of patients were in 
the co to 60 year group. This parallels the 
findings in published reports. The sex ratio 
in this report 1s a predominance of females 
over males, a ratio contrary to the reports 
of other investigators, 979.11.15,16,20/2$ except 
that of Iovine and Tsangaris? who re- 
ported a ratio of 4: 1. 

The published case data show a wide 
range of distribution within the duodenum,” 
4,6,8,16,19.25 with the peri-ampullary site 
being most frequently affected. Among the 
26 cases we analyzed, the infra-ampullary 
area was most frequently affected (13 pa- 
tients). Tumors of the ampulla of Vater are, 
in some instances, difficult to differentiate 
from the primary duodenal tumors. This 
may account for the high percentage of 
peri-ampullary lesions reported.?:4:3.15.16,% 

Although referable to the gastrointes- 
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tinal system,® the signs and symptoms 
of malignant lesion in the duodenum are 
nonspecific. We found that pain was the 
most frequent symptom (23 patients); this 
concurs with the findings of others.?. !! 15.15, 
19,24,25 Pain ranged from mild epigastric dis- 
comfort to severe, gnawing pain; it was 
associated with nausea in g patients and 
with vomiting in r4 patients. According 
to our survey, only 6 patients had com- 
plete obstruction. This 1s contrary to the 
high incidence of obstruction reported by 
Dixon and associates." In general, a pa- 
tient with complete obstruction should be 
considered to have a malignant tumor.® 

Twenty-one patients at the initial ex- 
amination had a microcytic, hypochromic 
type of anemia. This is the most common 
sign and is indicative of an ulcerating 
tumor.5,?.119,5 Gross bleeding 1s uncom- 
mon.! Weight loss occurred in 17 patients. 
Constipation and diarrhea occurred in only 
a small number, 6 and 2 patients, respec- 
tively, and corroborates the data in other 
reports,*.$,9,9-12,15,19,2,2575 Jaundice was pres- 
ent In 4 patients with peri-ampullary tu- 
mor. Jaundice develops after mechanical ob- 
struction of the biliary system, either by 
primary extension into the common bile 
duct, or secondary to hepatoportal metas- 
ids ovo 

The 5 year survival rate of patients with 
duodenal malignant lesions is low. The 
survival rate of 27 per cent for the 27 pa- 
tients in the series we studied generally 
corresponded with the rate reported by 
other authors.? 


DIFFERENTIAL DIAGNOSIS 


In the differential diagnosis, a distinction 
must be made between primary duodenal 
malignant lesions, pancreatic carcinoma, 
ampullarv carcinoma, and several other 
neoplasms. In regard to pancreatic carcino- 
ma, usually the medial wall near the ampulla 
of Vater is affected. The inverted figure-of- 
3 sign and widened duodenal loop may be 
present in association with pancreatic and 
ampullary tumors, but are not associated 
with duodenal carcinoma.?"* Ampullary 
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carcinoma in advanced stages cannot be 
distinguished from the primary duodenal 
lesion. Jaundice develops early in asso- 
ciation with ampullary lesions and late 
with primary duodenal malignancy. Car- 
cinoma of the pancreas may invade the 
bulb and the postbulbar region. Primary 
carcinoma within the bulb is extremely 
rare; therefore, lesions in that region 
should be considered to extend from the 
stomach, pancreas, common bile duct, gall- 
bladder, colon, right kidney, or from any 
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Fic. 4. Case 2. (4, B and C) Ulcerating 
leiomyosarcoma with incomplete obstruc- 
tion. 


organ 1n the immediate region. 

Large, polypoid carcinoids invading the 
wall, and lymphoma, can mimic duodenal 
carcinoma. The stomach, however, is more 
commonly the site of lymphoma than is the 
duodenum.'* There was no lymphoma in 
the series studied. Only a small number of 
duodenal lymphomas have been reported.” 
Therefore, if stomach and duodenum are 
simultaneously affected by a polypoid tu- 
mor, first consideration must be lymphoma. 
Melanoma metastases characteristically af- 
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fect the proximal small bowel.“ Unless 
multiple, they can be indistinguishable from 
the primary duodenal malignant lesion. 
Metastases mav extend to the periduoden- 
nal lymph nodes; they produce roentgeno- 
graphic evidence of extraluminal pressure 
defect on the posterior medial duodenal 





Fic. 5. Case 13. (// and B) 
adenocarcinoma with an 
cm. polypoid mass. 


Infiltrating 
ulcerating 4X3 


wall, and should be relatively easy to dis- 
tinguish from primary duodenal maligant 
lesions. 

Postbulbar ulcers produce severe inflam- 
matory reaction and must be distinguished 
from primary malignant lesions. Only when 
it can be proved that the mucosa 1s intact 


nua 


Fic. 6. Case 7. (4 and B) Regional enteritis was diagnosed in 1960. Four years later there was evidence of 
infiltrating adenocarcinoma of the duodenum, with an associated 573 cm. tumor mass (which is not dem- 
onstrated roentgenographically). Proximal jejunum contained a 6X $ cm. polypoid adenocarcinoma. 
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can the diagnosis of benign ulcer be con- 
sidered.*.?.* Duodenitis, Crohn's disease, 
syphilis, tuberculosis, sarcoidosis, fungus, 
eosinophilic granuloma, and Menetrier’ S 
disease may also imitate infiltrating ma- 
lignant lesions of the duodenum." Ev idence 
of involvement of other organs, and results 
of laboratory tests will help in the differ- 
entiation of these conditions. 

Annular pancreas can affect any segment 
of the duodenum and may mimic carcino- 
ma. The nodular area of constriction with 
an intact mucosa is usually identifiable. Ul- 
ceration can complicate this picture. Pro- 
lapsed gastric mucosa, redundant duodenal 
mucosa, and hyperplasia of Brunner’s 
glands can become a di lagnostic problem. 
Diverticula, with an irregular wall and dis- 
torted mucosa, should be considered with 
suspicion, since malignant ulcers can be 
mistaken for diverticula.” In general, small, 
benign tumors, pancreatic islands, and 
small enteric cysts cause no symptoms. The 
roentgenographic differentiation seldom 
presents a problem. 





Fic. 7 
carconid: The patient did not have jaun- 
dice. 


. Case 4. A peri- -ampullary infiltrating adeno- 
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Fic. 8. Case 20. Complete obstruction sec- 
ondary to adenocarcinoma of the duodenum. 


All primary duodenal tumors in the series 
studied were detected on routine examina. 
tion of the upper gastrointestinal tract. 
Hypotonic duodenography, cineradiogra- 
phy,* and celiac and superior mesenteric 
angiography? should be used in cases of 
questionable lesions of the duodenum. 


SUMMARY 


The histories of 27 patients who had 
primary duodenal malignant lesions are 
reviewed. There were 16 women and 11 
men with an average age of 60 vears. 

The incidence of primary small.bowel 
malignancy in routine autopsies is low: 
howev er, the absolute involvement of the 
duodenum i is high. The majority of the le- 
sions were adenocarcinomas; lerom yosar- 
coma was the second most common histo. 
logic type. In this series the highest in- 
cidence of primary duodenal tumors was in 
the infra- ampullary part of the duodenum. 

The symptoms of primary malignant le- 
sions in the duodenum are nonspecific but 
referable to the gastrointestinal system. 
The differential diagnosis should include 
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consideration of pancreatic carcinoma, am- 
pullary carcinoma, and several other neo- 
plastic, inflammatory, and metabolic con- 
ditions. 

Roentgenographic diagnostic accuracy 
can be high if a high index of suspicion 1s 
maintained. The upper gastrointestinal 
series, hvpotonic duodenography, cinera- 
diography, and celiac and superior mesen- 
teric angiography should be used. 

The ¢ year survival rate is 27 per cent in 
this series. 


Jo Ann Neely, M.D. 
Department of Radiology 
The Cleveland Clinic 
Cleveland, Ohio 44106 
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“TUBELESS” HYPOTONIC DUODENOGRAPHY: TECH- 
NIQUE, VALUE AND LIMITATIONS* 


By WILLIAM MARTEL, M.D., PAUL A. SCHOLTENS, M.D., and LILY W. LIM, M.D. 


ANN ARBOR, MICHIGAN 


YPOTONIC duodenography refers to 

the technique of demonstrating duo- 
denal anatomy without interference from 
motility. This examination, described by 
Liotta® in 1955, and advocated by others 
since then,!378 involves prior duodenal 
intubation, parenteral injection of an anti- 
cholinergic drug to induce duodenal atony 
and visualization of the duodenum by the 
delivery of a barium suspension and air into 
the tube (Fig. 1). Martel® has recently 
called attention to the value of hypotonic 
duodenography without intubation—a tech- 
nique which has been practiced at the 
University of Michigan Medical Center for 
the past 18 months. The purpose of this 
report is to relate our experience with this 
method in the last 50 consecutive exam- 
inations in which it was employed. 


TECHNIQUE 


A conventional examination of the upper 
gastrointestinal tract using 10-12 ounces of 
a barium sulfate suspension is performed. 
If an abnormality of the duodenum or 
periduodenal area is suspected, tubeless hy- 
potonic duodenography may be employed. 
Following visualization of the duodenum, 
30 mg. of probanthine is administered in- 
tramuscularly, assuming that there are no 
contraindications (e.g., glaucoma, cardiac 
disease, prostatic hypertrophy)* and the 
patient is kept in the lateral position with 
the right side dependent. In some indi- 
viduals 60 mg. may be required but this 
dose was employed in only 2 of our cases 
and was probably unnecessary in 1 of them. 
Children require proportionately smaller 
doses. It 1s important to have the stomach 

* These diseases are not absolute contraindications to this dos- 


age of probanthine as long as the patient is under treatment and 
the drug is given with the advice of the referring physician. 





Fic. 1. Normal tube-type of 
hypotonic duodenogram. 


distended with barium to facilitate filling 
of the duodenum. We have found it helpful, 
particularly if much of the barium has 
already passed beyond the pylorus, to ad- 
minister an additional 6-8 ounces at this 
time. The duodenum will distend and mo- 
tility will markedly diminish within ap- 
proximately 5 minutes. The patient is then 
turned to a left posterior oblique position 
for a double-contrast view of the duode- 
num. Alternate shifting from the right 
lateral to the left posterior oblique position 
is usually required for optimal visualization. 
Utilizing this gravitational technique it has 
been possible to obtain both barium-filled 
and double-contrast views of the duode- 
num, depending upon position. During the 
past year we introduced the use of Seidlitz 


* Presented in an Address (W. M.) to the Central Ohio Radiologic Society, November 14, 1968. 
From the Department of Radiology, The University of Michigan, Ann Arbor, Michigan. 
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Fic. 2. Normal “tubeless” hypotonic duodenogram. 
Visualization 1s excellent and quite comparable to 
that in Figure i. 


powder* dissolved in 2-3 ounces of water to 
gain better double-contrast views. This 1s 
administered following the onset of hvpo- 
tonicity and preferably after spot roent- 
genograms of the barium-filled phase are 
obtained. The patient is turned to the left 
posterior oblique position immediately after 
the Seidlitz powder 1s given to facilitate 
passage of the gas into the duodenum. 
Spot roentgenograms are then obtained in 
various positions, prone ard supine, with 
and without compression, depending on the 
site of the suspected abnormality (Fig. 2). 


RESULTS 


Twenty-six of the 50 cases had hypo- 
tonic duodenograms which were diagnostic 
of a duodenal or paraduodenal abnormal- 


* Seidlitz powder (NF 12) contains sodium bicarbonate, potas- 
sium sodium tartrate (first part) and tartaric acid (second part). 
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ity and, to this date, the lesions were 
verified histologically in 17 cases. The 
cause of the duodenal lesion was corrob- 
orated by Iv mphangiography and periph- 
eral lymph node biopsy in 2 additional 
cases of malignant lymphoma. In another 
case in which the duodenum was felt to be 
displaced by an aortic aneurysm, the latter 
was verified bv aortography. There was 
one other case of incomplete intestinal ro- 
tation in which the roentgenologic appear- 
ance of the small and large bowel was 
characteristic. There were, therefore, 21 
cases in which the nature of the duodenal 
abnormality was clearly documented and 
these are listed in Tablet. 

A specific condition was correctly diag- 
nosed on the basis of roentgenologic exam- 
ination in 14 of the verified cases and, of 
these, 6 were pancreatic or ampullary car- 
cinomas. Ten patients, § of whom under- 
went surgical exploration, had a nonspecific 
roentgenologic diagnosis of “pancreatic 
mass." The surgical findings were those of 
pancreatitis in 4 patients, 2 of whom had 
pseudocysts. In the fifth case, where the 
descending duodenum was grossly de- 
formed, suggesting a pancreatic mass (Fig. 
3), the surgeon found a calculus in the 
common bile duct and a “grossly normal 
pancreas." However, the patient had a 
duodenotomy 1 month prior to the roent- 
genologic examination and it is likely that 
the deformity was due to periduodenal ad- 
hesions related to this operation. This was 
the only case in which there may have been 
a false-positive diagnosis 1n a sense. To our 
knowledge, there was only 1 false-negative 


TABLE I 


DUODENAL ABNORMALITIES IN TWENTY-ONE 
VERIFIED CASES 








Carcinoma of pancreas or ampulla... ... 
Pancreatifiit., lait ru erae rele 
Lymphoma......:.. 

Metastatic carcinoma. 


CPSC T us. ducas vaccin d 


l| Ga B3 d Ux SJ 





T Includes annular pancreas, aortic aneurysm, duodenal adi- 
pose tissue and va-ices, incomplete intestinal rotation and non- 
specific spasm. 
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diagnosis made in a Jaundiced patient who 
proved to have a small pancreatic carcino- 
ma which occluded the common bile duct 
but was not adjacent to the duodenum 
(Case VIII). 

The examinations were rated retrospec- 
tively as to quality as shown in Table rr. 
It is significant that approximately 75 per 
cent were performed either by a statt mem- 
ber or under his direct supervision. Of the 
4 patients in Group 3, one had a feeling of 
faintness which interfered with the conduct 
of the examination and a second patient 
had a peculiar duodenal loop which was 
difficult to project away from the antrum. 
A third patient had persistent duodenal 


spasm despite a second 30 mg. dose of 





Fic. 3. The appearance of the descending duodenum 
suggests a mass in the head of the pancreas. This 
constant deformity was probably produced by 
adhesions associated with earlier duodenotomy. 
The common bile duct was not dilated. (Note T- 
tube.) There is a duodenal diverticulum which is 
at the lower margin of the apparent impression. 
This was the only “false-positive” case in this 
series. 


“Tubeless” Hypotonic Duodenography 


TABLE I1 


QUALITY OF “TUBELESS” 
DUODENOGRAMS—S0 CASES 


TECHNICAL HYPOTONIC 








Quality 








Group No. of Cases Per Cent 
I Excellent 33 66 
2 Good 13 26 
3 Poor 4 8 


probanthine and this was probably due to 
adjacent peritoneal irritation (Case x). 
The poor examination in the fourth case 
was felt to be due to the examiner's 1n- 
experience with this technique. 


REPORT OF CASES 


Case 1. (C.T. No. 1127662). A 40 year old 
male had an exploratory laparotomy for ab- 
dominal pain at another hospital 6 weeks prior 
to admission and was found to have chronic 
cholecystitis and pancreatitis. A biopsy of the 
head of the pancreas was obtained. On the 
tenth postoperative day, he developed fever 
and chills, which persisted until his admission 
to the University Hospital 4 weeks later. He 
also complained of back pain and weight loss. 
Hypotonic duodenography revealed a large 
mass in the region of the pancreas producing an 
impression upon the duodenum (Fig. 4) which 





Fic. 4. Case 1. Pancreatic abscess. There is an ex- 
trinsic impression producing a double contour in 
the second and third portions of the duodenum. 





Fic. §. Case 11. Localized impress: on on the medial 
wall of the descending duodenum (arrows) prob- 
ably due to pancreatitis with pseudocyst. 


was not evident on roentgenograms obtained 6 
weeks earlier. In view of the clinical history and 
rapid growth of the mass, the latter was felt to 
represent a pancreatic abscess. This diagnosis 
was confirmed at surgery. 


Case rr. (E.R. No. 1123550). A 46 year old 
male was a chronic alcoholic who had been 
hospitalized on numerous occasions because of 
epigastric pain with radiation to the back, 
episodes of nausea and vomiting and, more 
recently, a 20 pound weight loss. Hypotonic 
duodenography revealed a mass in the head of 
the pancreas, causing an arcuate impression 
upon the second portion of the duodenum (Fig. 
5). There was no change in this appearance 3 
months later. Although the roentgenologic 
diagnosis was that of a nonspecific mass, in 
view of the chronic history, lack of change over 
3 months and failure to develop jaundice de- 
spite the lesion's location, tae diagnosis of 
pancreatitis with pseudocyst was favored. 


Case 1. (A.M. No. 1121666). A Io year old 
girl complained of epigastric pain and had a 
serum amylase of 528. She had had intermit- 
tent epigastric pain since the age of 3 years and 
a pseudocyst of the pancreas was found at 
surgery at the age of 5 years. Hypotonic duo- 
denography during the present hospitalization 
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showed a mass compressing the second and 
third portions cf the duodenum consistent with 
pancreatitis (Fig. 6, A and B). 


Case iv. (R.B. No. 1124130). A 74 year old 
male was admitted to the University Hospital 
for evaluation of purpura and epistaxis. He was 
diagnosed as having leukemia with thrombo- 
cytopenic purpura. Hypotonic duodenography 
showed a constriction in the mid-part of the 
second portion of the duodenum which was 
diagnosed as annular pancreas (Fig. 7). The 
diagnosis of annular pancreas was confirmed at 
subsequent necropsy. 

Case v. (B.S. No. 1130770). A 77 year old 
female had pruritus and jaundice for 10 days, a 
38 pound weight loss in 6 months and epigastric 
pain for 1 year. Hypotonic duodenography re- 
vealed a lobulated mass adherent to the third 
portion of the Cuodenum with straightening and 
fixation of the mucosal folds (Fig. 8). The pre- 
operative diagnosis was pancreatic carcinoma. 
At surgery an inoperable adenocarcinoma of the 
pancreas wita extensive fixation to the retro- 
peritoneal structures was found. 


Case vi. (D.B. No. 1130778). A 43 year old 
male had a 3 week history of discomfort in the 
upper abdomen and back, a 20 pound weight 
loss, nausea and jaundice. Hypotonic duoden- 
ography showed multiple small nodular im- 
pressions on the duodenum with fixation and 
distortion of the mucosal folds (Fig. 9, 4 and B). 
The preoperative diagnosis was pancreatic car- 
cinoma which was confirmed at surgery. The 
tumor was inoperable. 


Case viz. (F.M. No. 1111742). A 42 year old 
male with diabetes mellitus. complained of 
epigastric pain which radiated to the back, 
anorexia and weight loss. Jaundice developed 1 
week prior to admission. A conventional gastro- 
intestinal examination suggested the possibility 
of a pancreatic abnormality (Fig. 10). Hy- 
potonic duodenography confirmed the presence 
of a mass involving the medial wall of the de- 
scending duodenum (Fig. 11, 4 and B); the 
mucosal folds at the junction of the second and 
third portions appeared straightened and pos- 
sibly fixed, but this was evident largely in the 
prone position (Fig. 12, 4 and B). The roent- 
genologic diagnosis was carcinoma of the pan- 
creas with invasion of the duodenal wall. At 
surgery, he was found to have an adenocar- 
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ic. 6. Case irr. (4) Anteroposterior view, barium-filled phase. (B) Left posterior oblique view with double- 
contrast phase after Seidlitz powders. There is an extrinsic impression on the second and third portions of 
the duodenum (arrows) in a child known to have pancreatitis. 





l'1G. 8. Case v. Pancreatic carcinoma. The superior 
aspect of the third portion of the duodenum is 


Fic. 7. Case 1v. Annular pancreas. A characteristic encroached upon by a nodular mass (arrows) 
which has caused fixation and stretching of the 





deformity with intact mucosal folds is present in S 
the mid-descending duodenum. Note the duodenal mucosal folds. 
diverticula. 
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l'16. 9. Case vi. Pancreatic carcinoma. (4) Posteroanterior view, bari m-filled phase. (B) Anteroposterior 
view, double-contrast phase. Multiple small nodular impressions are evident on the medial wall of the de- 
scending duodenum. The mucosal folds are fixed, stretched and distorted. 





IO. Case vir. Pancreatic carcinoma. A con- 


FIG. 
ventional examination of the duodenum shows 
small nodular impressions (arrows) with distertion 
and straightening of the adjacent mucosal folds. 


cinoma of the head of the pancreas with gross 
invasion of the mid-descending duodenum 
(Fig. 13). The tumor involved the uncinate 
process and extended toward the base of the 
small-bowel mesentery and the adjacent second 
and third portions of the duodenum. 


Case vit. (F.H. No. 1131253). A 40 year 
old female had epigastric and right upper 
quadrant pain for 3 months and developed 


Jaundice 1 week prior to hospitalization. Oral 


cholecystograpay showed nonvisualization of 
the gallbladder and exploratory laparotomy at 
another hospital was said to have revealed a 
"Jemon-sized" mass in the head of the pan- 
creas. Cholecystojejunostomy was performed 
and the patient was referred to the University 
of Michigan Medical Center, where hypotonic 
duodenography disclosed no evidence of a 
pancreatic mass (Fig. 14, Æ and B). Pancreatic 
arteriography, however, showed occlusion of 
the posterior pancreatic arcade and “‘encase- 
ment" of the gastroduodenal artery. At sur- 
gery, an adenocarcinoma, measuring 1.8 cm. in 
diameter, was present in the superior part of 
the head of the pancreas. The tumor occluded 





FrG. 11. Case vir. Hypotonic duodenography. Spot roentgenograms of the descending duodenum, (7) with- 
out compression, and (B) with compression. The small defects in Figure 10 are not as conspicuous after 
induction of hypotonia. This is due to duodenal overdistention and obscuration by the barium. However, 
compression discloses » nodular mass invading the mid-descending duodenum. Note the compression device 


in B. 





Fic. 12. Case vri. Hypotonic duodenography. (4) Anteroposterior view. (B) Posteroanterior view. The 
mucosal folds on the medial and superior aspects of the second and third portions of the duodenum, re- 
spectively, appear blurred and slightly straightened in B but not in 4 and the large defect in the descending 
duodenum shown in Figure 118 is also more apparent in B. This difference may be due to the effect of the 
patient's position on the relationship between the pancreas and duodenum and the distribution of the 
barium. Also, a certain amount of “natural compression" of the anterior abdomen may be expected in the 
prone position and this was probably a factor in this case. Multiple projections, with and without compres- 
sion, with barium-filling and with double-contrast technique may be required to adequately evaluate a 
suspected lesion. 
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Fic. 13. Case vu. Horizontal section through the 
head of the pancreas and mid-descending duo- 
denum showing submucosal invasion of the duo- 
denum by carcinoma. This is the lesion depicted in 
ligure 118. The tumor also extended toward the 
second and third portions of the duodenum which 
probably accounts for the appearance in ligure 


12B. 


the common bile duct but was not contiguous 
with the duodenum and there were no metas- 
tases. 
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Case 1x. (H.L. No. 1127603). A male 
alcoholic developed jaundice and vomiting | 
week prior to hospitalization. Physical examina- 
tion revealed peripheral edema and ascites. 
Upper gastrointestinal examination disclosed 
esophageal and gastric varices. Hypotonic 
duodenography showed multiple irregular fill- 
ing defects on the medial wall of the descend- 
ing duodenum (Fig. 15). The possibility of 
duodenal varices was raised, but pancreatic 
carcinoma could not be excluded. Pancreatic 
arteriography showed “encasement of small 
pancreatic arteries" which suggested the diag- 
nosis of carcinoma of the pancreas. In addition, 
the cystic artery was displaced indicating gall- 
bladder enlargement. The patient’s condition 
deteriorated and at necropsy the diagnosis of 
advanced cirrhosis was confirmed. There were 
esophageal and gastric varices. Gross examina- 
tion of the duodenum showed no evidence of 
varices, but the mucosa of the medial aspect of 
the descending segment was redundant and 
formed slack folds. Microscopic examination of 
this region disclosed large collapsed submucosal 
veins with slightly thickened walls, and in ad- 
dition, there were unusually extensive sub- 
mucosal deposits of adipose tissue. The pan- 





Fic. 14. Case vim. False-negative hypotonic duodenogram. (4) Barium-filled phase. (B) Double-contrast 
view. A small carcinoma was present in the superior portion of the head of the pancreas but was not ad- 
Jacent to the duodenum. Note the compression device in both figures, the barium-filled gallbladder sec- 
ondary to earlier cholecystojejunostomy and the undisplaced duodenal diverticulum. 
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creas appeared grossly normal but microscopic 
examination showed focal acute and chronic 
pancreatitis. In retrospect it was felt that the 
roentgenologic appearance of the duodenum 
was due to unusual submucosal deposits of 
adipose tissue and, possibly, to duodenal 
varices as well. 


Case x. (C.H. No. 1093938). A 44 year old 
male had had an exploratory laparotomy for 
unexplained hematemesis. He developed nausea 
and vomiting I week after surgery. A conven- 
tional gastrointestinal examination revealed 
extreme spasm of the duodenum, which was 
unrelieved after two 30 mg. doses of proban- 
thine given intramuscularly 15 minutes apart. 
The appearance of the duodenum suggested 
nonspecific spasm (Fig. 16, 4 and B), but an 
organic lesion could not be excluded. At sur- 
gery there was diffuse peritonitis associated 





Fic. 15. Case 1x. Multiple filling defects in the 
medial portion of the descending duodenum in a 
case of cirrhosis. This was probably due to an 
unusual degree of submucosal fatty infiltration 
and possibly to duodenal varices, both of which 
were found at necropsy. Varices were documented 
in the esophagus and proximal stomach as well. 
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with numerous tiny peritoneal nodules which on 
microscopic examination proved to be foreign 
body granulomas due to starch granules. Many 
of these were in the vicinity of the duodenum 
and, inasmuch as there was no mechanical ob- 
struction of the latter, the spasm was judged 
to be secondary to the adjacent inflammation. 
It was felt that the starch granules were derived 
from the surgeon's gloves at the previous 
laparotomy. A gastrointestinal examination 3 
weeks later showed the duodenum to be nor- 
mal. 


Case x1. (H.S. No. 1110153). A 47 year old 
male complained of epigastric pain and a 20 
pound weight loss. Roentgenologic examination 
disclosed a carcinoma of the proximal stomach 
and, in addition, there was a suggestion of a 
distal duodenal abnormality. Hypotonic duo- 
denography confirmed a retroperitoneal mass 
compressing the superior aspect of the distal 
duodenum and this was interpreted as metas- 
tasis to the lymph nodes at the base of the small 
bowel mesentery (Fig. 17). This impression was 
confirmed at laparotomy and extensive peri- 
toneal and retroperitoneal lymph node involve- 
ment was found. 


DISCUSSION 


“Tubeless” hypotonic duodenography 
represents a desirable simplification of the 
"tube-method" previously utilized in that 
it minimizes patient discomfort by avoiding 
unnecessary intubation and yet, for prac- 
tical purposes, is capable of displaying 
duodenal anatomy with comparable clarity 
and precision. Futhermore, this method 
may be emploved at the conclusion of a 
conventional upper gastrointestinal exam- 
ination and return visits to the X-ray 
department for "special examinations" of 
the duodenum can usually be obviated. 
Now that most radiology departments are 
equipped with rapid processing, roentgeno- 
grams may be examined before the patient 
leaves the department and the decision may 
then be made whether to proceed with the 
hypotonic method. The time spent by the 
radiologist in evaluating the duodenum is 
minimized, although even the tubeless 
method requires additional effort. We have 
been very selective in the cases chosen for 
this examination and it is for this reason 
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l'1G. 16. Case x. Nonspecific duodenal spasm. (4) After 30 mg. of probanthine. (B) Fifteen minutes later, 
following an additional 30 mg. dose. The roentgenologic diagnosis was spasm but an organic lesion could not 


be excluded. This was rated as a poor examination" (Group 3). 


that over 5o per cent of our patients had 
significant abnormalities. It is conceivable 
that intubation may prove necessary in 
some cases of marked duodenal redundancy 
or those in whom a suspected lesion is 
obscured by the barium-filled stomach, but 
this will probably rarely be necessary and 
was considered as possibly desirable in only 
I case early in our experience. 

We have found 30 mg. probanthine given 
intramuscularly to be a sufficient dose in 
adults. Others have used 60 mg. routinely, 
intramuscularly or intravenously, and it is 
perhaps for this reason that we have had 
few side-reactions. The possibility that hy- 
potension or urinary retention may be in- 
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Fic. 17. Case xr. Metastasis to retroperitoneal 
lymph nodes from gastric carcinoma producing 
distortion of the superior aspect of the distal 
duodenum. Note the irregularity of the mucosal 
folds which appear thickened and fixed. A com- 
pression device js evident. 
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duced suggests that caution be exercised 
with nonhospitalized patients. Such pa- 
tients should be accompanied by another 
adult when undergoing this examination. 
Drugs other than probanthine have been 
tried by other investigators?? but we have 
found this drug quite satisfactory and its 
undesirable side-reactions are minimal com- 
pared to atropine. 

Although hypotonic duodenography pro- 
vides better visualization of morbid anat- 
omy, it is conceivable that it may also 
obscure significant changes in duodenal mo- 
tility. Such functional disturbances could 
be a consequence of an adjacent pathologic 
process, for example. It is important that 
this possibility be recognized and that in- 
formation gained from the conventional 
examination be integrated into the total 
roentgenologic evaluation. An additional 
possible limitation of this technique relates 
to the positioning of the patient. A minimal 
lesion may be indentifiable in some po- 
sitions better than in others and inasmuch 
as the gravitational technique of “tubeless” 
hypotonic duodenography relies to some 
extent on the position of the patient, this 
could theoretically prove to be a problem. 
To date we have not found this to be a 
significant detriment to the detection of 
minimal lesions and it has been possible to 
obtain adequate spot roentgenograms in 
multiple projections. Finally, the use of a 
hypotonic agent precludes the complete 
examination of the small intestine. We have 
occasionally been able to confirm our im- 
pression of a retroperitoneal malignant neo- 
plasm by demonstrating metastatic tumor 
nodules in the wall of the mesenteric small 
bowel in conventional gastrointestinal ex- 
aminations. It should be emphasized that 
the jejunum can still be evaluated to some 
extent after probanthine administration 
but a complete study of the small intestine 
will probably not be possible as part of the 
same roentgenologic examination. How- 
ever, this represents a small sacrifice for the 
advantage of carefully documenting a sus- 
pected duodenal lesion. 

Our results with this technique have 
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emphasized that roentgenograms which dis- 
play the detailed morphology of a lesion 
will frequently permit a specific diagnosis. 
The possibility of pancreatic carcinoma 
cannot be excluded in a patient with a mass 
in the head of the pancreas which causes a 
large arcuate impression upon the duode- 
num. Pancreatitis often co-exists with car- 
cinoma and may be responsible for much 
of the pancreatic enlargement, and cyst- 
adenocarcinoma characteristically produces 
a large indention and displacement of the 
duodenum. However, the demonstration of 
multiple, small, irregular nodular indenta- 
tions in association with focal fixation and 
distortion of the duodenal mucosal folds 
clearly indicates the diagnosis of a malig- 
nant neoplasm and this usually proves to be 
pancreatic carcinoma. Ampullary carcino- 
mas which have infiltrated the paraduode- 
nal region may produce a similar appear- 
ance. Slight straightening and even dis- 
tortion of the mucosal folds may occasion- 
ally be observed in pancreatitis but in our 
experience this is much more likely to be 
seen in malignant neoplasms, particularly 
when it is associated with multiple, small 
nodular impressions. Some may question 
the value of refinement in the technique of 
hypotonic duodenography in view of the 
poor survival of patients with pancreatic 
carcinoma. It is true that a patient who has 
a pancreatic carcinoma impinging upon the 
duodenum is not likely to survive and one 
who has a “false-negative” duodenogram 
is more likely to be cured by surgery. How- 
ever, earlier detection of these lesions may 
improve the surgical cure rate and, further- 
more, it is often important for the radiol- 
ogist to be able to state that a neoplasm 
has not been detected. Such a negative 
result will have more significance with a 
hypotonic duodenogram than with the con- 
ventional method of examination. 

The hypotonic method of examining the 
gastrointestinal tract need not be limited 
to the duodenum. One may employ it suc- 
cessfully in patients with extreme hyper- 
tonicity of the colon and in other intestinal 
problems (e.g., the differentiation of colonic 
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carcinoma from diverticulitis, and of ter- 
minal ileitis from ileocolic spasm). How- 
ever, inasmuch as anticholinergic drugs 
have a lesser effect in the caudal portions of 
the intestinal tract, it will probably be 
advisable to use a smooth muscle relaxant 
such as papaverine in dealing with the 
ileum and colon. 

In considering the real value of this tech- 
nique, the fact that duodenal lesions are 
frequently demonstrated par excellence 
without the use of a hypotonic agent should 
not be overlooked. This is particularly true 
in re-examinations where the initial study 
has already indicated the site of the ab- 
normality. Furthermore, it is rare that the 
hypotonic method will show a lesion that 
one cannot suspect on a conventional ex- 
amination. What then is the advantage of 
hypotonic duodenography? Essentially, it 
permits the most optimal visualization of 
duodenal detail with considerable consis- 
tency and less effort on the part of the 
radiologist. However, finding the lesion is 
one thing and interpreting its nature is 
another. The latter will still require ex- 
perience, knowledge and good roentgeno- 
logic judgement. 


SUMMARY 


The technique of “tubeless” hypotonic 
duodenography is a desirable simplification 
of the “‘tube-method” and is a worthwhile 
adjunct to the conventional gastrointes- 
tinal examination. Its chief value lies in 
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providing optimal delineation of duodenal 
pathology with regularity and ease. 

The possible limitations of this technique 
and our experience with the last 50 cases in 
which it was employed are discussed. 


William Martel, M.D. 
Department of Radiology 
University Hospital 

Ann Arbor, Michigan 48104 
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PRIMARY LYMPHOMAS OF THE SMALL INTESTINE 
INCLUDING THE DUODENUM* 
A ROENTGEN ANALYSIS OF TWENTY-NINE CASES 


By JIRAYR P. BALIKIAN, M.D.,t NABIL T. NASSAR, M.D., 


t MUNIR H. 


SHAMMA’A, M.D.,$ and MUNIB J. SHAHID, M.D. | 
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PRIMARY lymphomas of the small in- 
testine comprise about 15 per cent of the 
malignancies of the small bowel including 
the duodenum.??? The incidence of the 
disease increases along the small bowel as 
one approaches the ileo-cecal valve.!:!§ The 
duodenal involvement is rarely reported. 


Only 9 cases were found in 192 cases of 
y9 9 


lymphoma of the small bowel reported in 
the literature up to 1950.!? Since then 9 
cases have been added.^? 142427 

All cell types have been encountered but 
only 29 cases of Hodgkin's disease of the 
small intestine had been recorded until 
1964.5 We could find 6 more cases in the 
recent literature. ?:?? 

The correct preoperative diagnosis is sus- 
pected in a small percentage of cases. 
Faulkner and Dockerty!? in 1952, reported 
60 per cent “positive evidence of a lesion" 
in a series of 33 cases. Wangensteen,*° in 
1955, considered roentgen examination to 
be “‘not of much diagnostic help." Wel- 
born e£ a4.,? in 1967, reported only 30 per 
cent cotrect preoperative diagnosis. 

Marshak eż a/.,? in 1961, believed that 
the diagnostic outlook was not as bleak as 
had been considered and hence presented a 
classification of the roentgen changes for 
practical usefulness and hoped that with 
further study the earlier changes would be 
recognized and perhaps alter the grave 
prognosis of the disease. Further work along 
these lines and particularly on the fre- 
quency of the various roentgen changes is 
lacking. 

The purpose of the authors is to present 
an analysis, using Marshak’s classification 
as baseline, of 29 cases of primary lympho- 
ma of the small bowel including the duode- 


num. Special reference is made to the earlier 
changes, infiltrative forms, and relative fre- 
quency of different types of lesions. In- 
cluded are 6 cases involving the duodenum 
and 3 cases of primary Hodgkin’s disease 
of the small bowel. 


MATERIAL 


The 29 cases reported herein fulfill the 
criteria of primary lymphoma of the small 
intestinal tract established by Dawson et 
al. They were selected from a total of 45 
cases of lymphoma involving the small in- 
testine. All of our cases had definite bowel 
involvement at laparotomy and all except 
4; who had lymph node biopsy, had par- 
tial bowel resection for gross and micro- 
scopic study. 

Included in this study are the age and 
sex distribution, the incidence of histologic 
types, the location and size of the lesions 
and detailed presentation of different types 
of lesions. Analysis of the symptomatology 
and other elaborate laboratory studies for 
malabsorption is beyond the scope of this 
report. 


A. GENERAL CONSIDERATION 


Age and sex distribution. The average age 
reported in the literature !-1918,22.24.28 js 
above 40 years. 

Our series showed only 3 cases above the 
age of 40 years; the rest were divided as 
follows: 5 cases were in the pediatric age 
group; II cases were between 14 and 3o 
years; and 10 cases between 30 and 40 
years. This striking difference of higher in- 
cidence of lymphoma of the small bowel 
among younger individuals of Middle East- 
ern origin 1s in agreement with a smaller 
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series of g cases reported by Eidelman e a/.? 

In reports from the literature the males 
predominated over females in a ratio of 
about 2:1.1:19-18.24 Qur series showed a sim 
ilar distribution of 18 males to 11 females. 

Incidence of histologic cell types. Higher 
incidences of reticulum cell sarcoma are re- 
ported by Allen e al, Faulkner and 
Dockerty,? and Spracklen.*® Higher in- 
cidences of lymphocytic lymphoma are re- 
ported by Weaver and Batsakis,?* and 
Welborn et al.?? 

Our series showed a preponderance of 
reticulum cell sarcoma. Seventeen cases 
(59 per cent) had reticulum cell sarcoma, 9 
cases (31 per cent) had lymphosarcoma 
(8 lymphocytic lymphoma and 1 lympho- 
blastıc lymphoma), and 3 cases (10 per 
cent) had Hodgkin's disease. Lymphocytic 
lymphoma in children is said to be twice as 
common as reticulum cell sarcoma.‘ Of 
the 5 cases of lymphoma of the small bowel 
in children in our series, 2 had lymphocytic 
lymphoma and 3 had reticulum cell sar- 
coma. Lymphosarcoma was seen § times 
as frequently in the male by Faulkner and 
Dockerty.? Our series showed equal dis- 
tribution among the sexes. 


B. ANALYSIS OF ROENTGEN CHANGES 


Theanalysis of different roentgen changes 
is based on Marshak's classification. How- 
ever, we divided the infiltrative form into 5 
subdivisions in an attempt to bring the 
details into focus. 


I. MULTIPLE SMALL NODULAR FORM 


Lymphoma of the small bowel may arise 
superficialy in the submucosa and grow 
towards the lumen and produce innumer- 
able small pea-sized projections with no 
narrowing of the lumen.!? A cobblestone 
appearance is produced similar to that of 
edema of mucosa and submucosa often 
seen in acute enteritis before granulomatous 
changes have taken place.* Lymphomatous 
polyposis? of the small bowel may be con- 
sidered in this category. We encountered 
one such case and that involved most of the 
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ileum but not the colon (Fig. 1). Only 1 
case was seen in 56 cases reported by Good," 
5 in 75 cases reported by Marshak eż a7.,? 
and 4 cases of lymphomatous polyposis in 
37 cases reported by Dawson eż a/.$ 


II. INFILTRATIVE FORMS 


In this form the bowel wall may be 
diffusely infiltrated and thickened for con- 
siderable lengths. The submucosal infil- 
tration may: (1) thicken the folds and grow 
nodules of varying sizes or (2) flatten the 
mucosa. Deeper infiltration may result in: 
(3) a constricting lesion with flattened 
mucosa or (4) a constricting lesion with 
nodular mucosa. If there is ulceration with 
destruction of the muscular layer as well as 
destruction of the nerve plexuses: (5) an 
aneurysmal lesion is produced. Increased 
thickening of the wall is demonstrated by 
increased separation of adjacent loops. 

1. Thickened folds with eccentric nodules 
of varying sizes. The cases showing eccentric 
nodules of varying sizes gave a scalloping 
appearance and had an accompanying dif- 
fuse infiltrative thickening of the sub- 
mucosa. Early nodular lesions presented as 
closed filling defects in “en face" projection 
with some infiltrative thickening of folds 
(Fig. 24). There were 6 cases of this form, 
2 were in the descending duodenum, 3 in 
the proximal jejunum, and 1 in the prox- 
imal ileum. The nodules measured 1-2.5 





lic. 1. Multiple small nodular form. Roentgeno- 
gram showing prominent mucosa with multiple 
pea-sized nodules in the terminal ileum giving a 
cobblestone appearance. The lumen is not nar- 
rowed. 
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hic. 2. Lnfiltrative forms. Roentgenograms showing: (4) early nodules as closed filling defects in an “en face" 
projection; (B) infiltrated nodular mucosa with eccentric nodules of varying sizes giving a scalloping ap- 
pearance (arrows); (C) flattened mucosa giving the appearance of "shaved-off" mucosa; (D) constricting 
lesion with flattened mucosa simulating regional enteritis; (E) constricting lesion with nodular mucosa; and 
(F) aneurysmal lesion. Note the increased thickening of the bowel walls by increased separation of ad- 
Jacent loops in C, D, E, and F. 


~ 


cm. in diameter. Four cases had 2 or 3 15 nodules of varying sizes scattered over a 
nodules, 1 case had 7 separate nodules 30 cm. segment of the jejunum. Deeb and 
scattered over a 15 cm. length of the Stilson” thought that the presence of these 
bowel (Fig. 25), and another case had 10- multiple marginal nodular defects of vary- 
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ing sizes helps to differentiate the disease 
from other conditions. 

2. Flattened mucosa. There were some 
cases that showed "shaved-otf"" or effaced 
mucosal surface of a short segment of the 
bowel. We had 4 of these; 1 of the cases had 
double lesion. Two were in the jujunum, 1 
in the duodenum and 2 in the ileum (Fig. 
2C). lhe lesions measured 3-5 cm. in 
length. 

3. Constricting lesion with flattened mu- 
cosa. lhere were 6 such cases: 1 in the 
duodenum, 3 in the jejunum and 2 in the 
ileum. One of the cases showed more than 
10 separate segmental lesions with gradual 
tapering of the lesion at the edges, involv- 
ing the duodenum, jejunum and the ileum 
and simulating regional enteritis (Fig. 2D). 
The size of the lesions measured 3-10 cm. 

4. Constricting lesion with nodular mu- 
cosa. lhere were 10 such cases; 4 involved 
the duodenum, 3 the jejunum and 3 the 
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ileum. One of these was a Hodgkin’s dis- 
ease (Fig. 2). This form appears to be a 
common manifestation in Hodgkin's dis- 
ease of the small bowel.*!" The size of the 
lesions measured £-10 cm. 

5. Aneurysmal lesion. Aneurysmal le- 
sion 1s said to be produced by ulceration 
and destruction of the muscular layer as 
well as early destruction of the nerve 
plexuses.!:?:1*79 The contour of the lesion 
may be smooth, coarsely irregular or show 
shallow scalloping (Fig. 27; and Fig. 3, 
A and 5). This is a well known and rather 
common type of lesion.!®!213 We had 6 cases 
of this type, 4 of which were in the jejunum 
and 2 in the ileum with an average length 
of 10 cm. The sizes varied between 3 and 12 
cm, (Fig. 3, 4 and 5). 


III. POLYPOID FORM 


Mucosal nodules may attain large sizes, 
be sessile or pedunculated and be predis- 





Fic. 3. Roentgenograms showing: (4) a small aneurysmal lesion with loss of mucosal folds and 


irregular lumen in the jejunum; and (B ) a large aneurysmal lesion in the proximal ileum. 
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VoL. 107, 
posed to intussusception. Intussusception 
has been reported to occur in §—25 per cent 
in adults!9.12.1.18.19,2 and as high as 50 per 
cent in children.? We had 7 cases of large 
polypoid lesions, 5 of which measured about 
5 cm. in diameter and the other 2 were 3 
cm. and 7 cm. in diameter, respectively. 
The polypoid lesion is rarely visualized on 
roentgen study.!® Except for the smaller 
3 cm. polyp, all the other 6 (20 per cent) 
were associated with intussusception and 
were divided as follows: 2 ileo-cecal (Fig. 
4), 1 ileo-transverse colic, 1 jejuno-jejunal 
and 1 ileo-ileal. Of the 5 children in this 
series, 3 had intussusception. Five of the 6 
polyps were in the ileum and 2 of these 
when closely studied showed also infiltra- 
tion of the cecum. 


IV. ENDO-EXOENTERIC FORM 


In this form, a large excavated mass com- 
municates through multiple fistulae with 





Fic. 4. Polypoid form with intussusception. Roent- 
genogram showing polypoid lesion of the ter- 
minal ileum in an ileocecal intussusception. 
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l'1c. 5. Endo-exoenteric form.Roentgenogram showing 
an excavated intraluminal mass communicating 
through a fistular tract with an extraluminal mass 
lesion and the adjacent segment of bowel. 


the adjacent small bowel. There were 2 
cases of this form, 1 of which was missed on 
an upper gastrointestinal examination, 
but was demonstrated at operation after 
separating extensive adhesions. The other 
case revealed a 10 cm. segment of the 
proximal ileum with an excavated intra- 
luminal mass communicating through a 
fistular tract with an extraluminal mass 
lesion and the adjacent segment of the 
bowel (Fig. 5). We have seen this form in a 
case of neurofibrosarcoma of the small 
bowel. 


V. PREDOMINANTLY INVASIVE FORM 
OF THE MESENTERY 

1. Large extraluminal masses. 

a. Enlarged mesenteric lymph nodes. Mes- 
enteric lymph node enlargement has been 
reported to occur in 70-100 per cent of 
cases.!.21.24,.28 A]], except 2 of our cases, had 
some degree of lymph node enlargement at 
operation and measured 2-10 cm. in di- 
ameter. The roentgen examination, how- 
ever, could suggest lymph node enlarge- 
ment only in few cases and this was by the 
characteristic appearance of an extralu- 
minal mass revealed by the “blank space" 
sign.^!^? [n the cases that these extra- 
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luminal masses were seen they measured 
$—IO cm. in diameter and were in the re- 
gions of the duodenum and distal ileum 
(Fig. 6). 

b. Retroperitoneal lymph node enlarge- 
ment. Retroperitoneal lymph nodes may 
be involved secondarily.!?? There were 2 
cases of definite segmental involvement of 
the bowel which were associated with retro- 
peritoneal lymph node enlargement ev- 
idenced by deviation of the ureter on in- 
travenous pyelogram in I case and dis- 
placement of the duodenal loop in the 
other 

Production of sprue pattern. 

a nee in malignant ly mphoma 
of the small bowel is recently being in- 
creasingly reported.*:!>:17:75.26 Sleisenger ef 
al.” reported 25 per cent, and Marshak eż 
al? 11 per cent of sprue pattern secondary 
to lymphosarcoma of the small intestine. 
Of the 29 cases, 11 (37 per cent) had all the 
roentgenologic lastites of the sprue pattern 
with dilatation, prominent mucosa, floc- 
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culation and segmentation (Fig. 7). All of 
the II cases gave a history of diarrhea as a 
major presenting symptom and 3 of these 
had steatorrhea. Three cases were con- 
sidered to have very prominent mucosa 
measuring 4-5 mm. in thickness (Fig. 7), 
4 had moderately prominent mucosa mea- 
suring 3-4 mm., and 4 had slightly prom- 
inent mucosa measuring 2-3 mm. in thick- 
ness. T he latter measured at least twice as 
thick as the normal mucosa elsewhere in 
the small bowel. Eakins eż al., reviewing 
the literature in 1964, found 5 cases of sprue 
pattern all of which were reticulum cell 
sarcoma. Since then, other cell types have 
been reported.?!/7?» [n our series, malab- 
sorption pattern occurred in all histologic 
cell types with 6 cases of reticulum cell 
sarcoma, 3 cases of lymphocytic lymphoma 
and 1 case of Hodgkin’s disease 


C. OTHER CONSIDERATIONS 


Location of the lesion. The incidence of 
primary lymphoma increases as one ap- 
proaches the ileo-cecal 


r 2 9() 91 98 
valvye.!:5.13,18,20,21,28 





Vic. 6. Enlarged mesenteric lymph nodes. Roentgeno- 
gram showing a 'blank space” indicating extra- 
luminal mass and a concave pressure defect on the 
wall of the bowel (arrows). 


‘tc. 7. Malabsorption pattern. Roentgenogram show- 
ing diffuse prominence of the mucosa, measuring 
3-5 mm. in thickness and mild dilatation, floccula- 
tion and segmentation of the barium. 


Vor. 107, No. 1 
The duodenum is the least affected and has 
a poor prognosis,"*?* whereas adenocar- 
cinoma occurs twice as commonly in the 
duodenum as in the jejunum and ileum." 
Multiple lesions may occur in 20 to 30 per 
cent of the cases,}:%10.13 

Analysis of our cases revealed I case in 
which the duodenum was involved alone, 1 
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case which had a separate duodenal lesion 
in addition to a lesion elsewhere in the small 
bowel, presumably representing multicen- 
tric origin (Fig. 84),and 4 cases that showed 
involvement of the ascending duodenum in 
continuity with the jejunum. 

The jejunum was involved alone in 5 (20 
per cent) and combined in 8 other cases. 





Fic. 8. Multiple lesions. Roentgenograms 
showing: (4) multiple constricting le- 
sions with flattened mucosa (arrows); 
(B) an aneurysmal lesion of jejunum 
(upper left arrow) and a short constrict- 
ing nodular lesion in the ileum (lower 
right arrow); and (C) an endo-exoenteric 
lesion of proximal ileum (arrow) and a 
polypoid lesion in an ileo-ileal intus- 
susception. 
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The ileum was involved alone in 13 (45 
per cent) cases, 8 of which were in the 
terminal ileum; in 3 of these the terminal 
ileum was involved in continuity with the 
cecum. The cecal involvement appears to 
be not an unusual occurrence.?^?9? Sep- 
arate ileal lesions in combination with other 
parts of the small bowel were present in 6 
cases. Thus, the ileum was involved alone 
in 45 per cent, the jejunum alone in 20 per 
cent, and the duodenum alone in 3 per cent; 
the duodenum-Jejunum-ileum combined in 
32 per cent (duodenum-jejunum in II per 
cent, duodenum-ileum in 6 per cent, and 
jejunum-ileum in 15 per cent). Multiple 
lesions or multiple segment involvement 
occurred in about 40 per cent of cases and 
this was highly suggestive of the correct 
diagnosis (Fig. 8, 4-C). 

Hodgkin's disease, although rare, has 
been reported to occur more frequently in 
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the upper small intestine.? Of the 3 cases of 
Hodgkin's disease, 1 occurred at the prox- 
imal jejunum, the second at the distal je- 
junum, and the third at the ileo-cecal junc- 
tion Invading the cecum. No specific lo- 
calization was noted for other histologic 
cell tvpes. In 2 cases out of 29, the small 
bowel series failed to show the lesions 
which at laparotomy were localized to the 
proximal and terminal ileum. 

Size of lesions. The average length of 
lesions reported in the literature varies 
from 2-5 cm., 4-10 cm., and “seventy 
per cent larger than 5 cm.'?' The length of 
the lesion in our series varied according to 
the type of lesions described above. Al- 
most all of the polypoid lesions measured 
about 5 cm. in diameter by the time they 
were discovered with intussusception, 
whereas the aneurysmal type lesions mea- 
sured 3-12 cm. in length with an average of 





Fic. 9. Roentgenograms showing response of lymphoma of small bowel to radiotherapy. (4) Multiple nodules 
of varying size in jejunum and constricting nodular lesion of duodenum. (7) Same after radiotherapy. Note 
complete disappearance of the nodules of the jejunum and flattening of the mucosa of the constricting 


nodular lesion of the descending duodenum. 
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10 cm. The multiple nodular infiltrative 
lesions, each nodule measuring 1—2.5 cm. 
in diameter, involved a wide range of 
lengths varying between 3 and 30 cm. 
Some of these cases receiving radiotherapy 
showed complete disappearance of the nod- 
ular lesions and prominence of the mucosa 
(Fig. 9, .7 and B). The infiltrating con- 
stricting lesions were small in the 3 cases of 
Hodgkin's disease measuring about 3 to 
4 cm. in length but the rest varied between 
5 and 15 cm. in length. In contrast, car- 
cinomas are known to be frequently single, 
short, annular, sharply demarcated with 
loss of normal mucosal pattern, eccentric 
lumen and evidence of obstruction!” (Fig. 
IO). 

Mechanical obstruction, ileus and ascites. 
Mechanical obstruction of the small bowel 
is infrequent in lymphomas in contrast to 
carcinomas; hence, part of the difficulty in 
the early diagnosis of the disease.!*?? Signs 
of chronic mechanical obstruction or pain 
occur In go-100 per cent of the cases of 





liG. 10. Carcinoma of the small bowel. Roentgeno- 
gram showing characteristic appearance of a short 
annular sharply demarcated lesion with loss of 
normal mucosal pattern and eccentric lumen. 
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lic. 11. Obstruction of the small bowel due to a 
stenosing lesion of Hodgkin’s disease seen on a 
small bowel series. 


intestinal lymphoma !? but stricture for- 
mation of sufficient severity to cause in- 
testinal obstruction is rare.!? There were 9 
cases (30 per cent) of mechanical obstruc- 
tion demonstrated by roentgen examina- 
tion in our series, 6 of which were due to 
Intussusception. Intussusception presents 
as an emergency in children? and this was 
the case in 3 out of 5 children in our series. 
Of the remaining 3, 1 appeared to be due 
to a volvulus with a short segment of 
stenosis and in 2 due to severe stenosing 
lesion (Fig. 11), 1 of which was a Hodgkin's 
disease. There were only 3 cases of marked 
generalized ileus but there were many cases 
of mild degree of chronic generalized ileus. 
Ascites was demonstrated in 3 cases by 
roentgen examination and these were con- 
firmed at operation. 

Air contrast appearances. Reference to 
air contrast visualization of the lesions is 
lacking in previous analyses of intestinal 
lymphomas. We had g cases (30 per cent) 
in which some of the lesions were delineated 
by the air trapped between the rigid walls 
of the lesion. These were seen on prelim- 
inary roentgenograms of the abdomen or 
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Fic. 12. (4) Air contrast visualization of an infiltrating lesion of the small bowel. The entrapped air 
within the rigid walls reveals a flattened mucosa. (B) Roentgenogram made after barium filled the lesion. 


early in the course of the small bowel 
series or barium enema examination before 
the segments were filled with barium. Dem- 
onstrable lesions in this manner included an 
infiltrating lesion with shaved off mucosa 
(Fig. 12, Æ and B), 3 constricting lesions 
and 3 polypoid lesions with intussuscep- 
tion. 


SUMMARY AND CONCLUSIONS 

I. An analvsis of 29 cases of primary 
lymphoma of the small intestine is re- 
ported. Included are 6 cases involving the 
duodenum and 3 cases of primary Hodg- 
kin's disease of the small intestine. 

2. There was a significantly higher 1n- 
cidence of the disease in the younger 1n- 
dividuals of Middle Eastern origin as com- 
pared to those reported among the people 
of the West. 

3. There was a preponderance of retic- 
ulum cell sarcoma accounting for about 60 


per cent, as compared to 3o per cent of 
lymphocytic and lymphoblastic lymphoma 
and 10 per cent of Hodgkin’s disease. 

4. The ileum was involved in 45 per 
cent, the jejunum in 20 per cent, the duo- 
denum in 3 per cent, and combined in 32 
per cent. 

c. The roentgen changes were analyzed 
and the frequency, average size, and loca- 
tion of the lesions were noted. 

6. Five different types of infiltrative le- 
sions are presented and illustrated in de- 
tail. 

7. Eleven cases (37 per cent) had malab- 
sorption pattern with diarrhea as a major 
symptom. The range of thickness of the 
mucosal folds varied between 2 mm. and 
5 mm. 

8. The incidence of mechanical obstruc- 
tion, acute and chronic ileus, ascites and 
air contrast visualization of the lesions 1s 
presented. 


Vor. 


107, No. 


Jirayr P. Balikian, M.D. 

Department of Radiology 

American University Hospital of Beirut 
Beirut, Lebanon 


The authors wish to thank the staff of 


the Pathology Department for conducting 
separate readings of the histologic sections 
on all the cases in this study. 


t3 


REFERENCES 


. ALLEN, A. W., Donatpson, G., Snirren, R. C., 


and GoopaLe, F., Jr. Primary malignant 
lymphoma of gastro-intestinal tract. Ayn. 


Surg., 1954, 140, 428-438. 


. Burman, S. O., and Van Wyk, F. A. K. 


Lymphomas of small intestine and cecum. 
Ann. Surg., 1956, 143, 349-359. 


. CoHEN, N., and Canter, J. W. Hodgkin’s dis- 


ease of small intestine: report of six cases. 
Am. J. Digest. Dis., 1959, 4, 361-377. 


. CUTLER, G. D., Stark, R. B., and Scorr, H. W., 


Jr. Lymphosarcoma of bowel in childhood. 
New England F. Med., 1945, 232, 665-670. 


. Daring, C. R., and Wetcn, C. E. Tumors of 


small intestine. New England 7. Med., 1959, 
260, 397-408. 


. Dees, P. H., and Sritson, W. L. Roentgen 


manifestations of lymphosarcoma of small 
bowel. Radiology, 1954, 63, 225-239. 


. Dawson, I. M. P., Cornes, J. S., and Morson, 


B. C. Primary malignant lymphoid tumors of 
intestinal tract. Brit. J. Surg., 1961, 49, 80-98. 


. EAKiNs, D., Furrow, T., and Happen, D. R. 


Reticulum cell sarcoma of small bowel and 
steatorrhea. Gut, 1964, 5, 315—322. 


. EIDELMAN, S., Parkins, R. A., and Rusty, C. E. 


Abdominal lymphoma presenting as mal- 
absorption: clinico-pathologic study of nine 
cases in Israel and review of literature. Med- 
icine, 1966, 45, 111—137. 


. FAULKNER, J. W., and Dockrnrv, M. B. 


Lymphosarcoma of small intestine. Surg., 
Gynec. C3 Obst., 1952, 95, 76-84. 


. Frazer, J. W. Malignant lymphomas of gas- 


trointestinal tract. Surg., Gynec. € Obst., 1959, 
108, 182-189. 


. Gotpen, R. Radiologic Examination of the 


Small Intestine. Second edition. Charles C 
Thomas, Publisher, Springfield, Ill., 1959. 


. GoLDEN, R., and Monarzs, P. L. Radiological 


examination in organic diseases of small in- 
testine: JAMA. 1953, 753, 1431-1433. 


. Goop, C. A. Tumors of small intestine. Cald- 


Primary Lymphomas of Small Intestine 


15. 


de 


20. 


26. 


28. 


30. 


. PacraLunan, R. J. 


141 


well Lecture, 1952. AM. J. RoENTGENOL., Rap. 
THERAPY & Nucrear MED., 1963, 89, 685- 
705. 

Goucu, K. R., Reap, A. E., and Natsu, J. M. 
Intestinal reticulosis as complication of 
idiopathic steatorrhea. Gut, 1962, 3, 232—239. 


16. JENKINSON, E. L., PrisrERER, W. H., and SEITZ, 


E. R. Primary tumors of small intestine. 
Radiology, 1950, 55, 12-19. 

Kent, T. H. Malabsorption syndrome with 
malignant lymphoma. 4.M.4. Arch. Path., 


1964, 78, 97—103. 


. Marcuse, P. M., and Srovr, A. P. Primary 


lymphosarcoma of small intestine: analysis of 
thirteen cases and review of literature. Cancer, 


1950, 3, 459-474. 


. Marsnak, R. H., Worr, B. S., and Eriasorg, J. 


Roentgen findings in lymphosarcoma of small 
intestine. AM. J. RoENTGENOL., Rap. THER- 
APY & NucLEAR MED., 1961, 86, 682-692. 
MzsrEL, A. L. Lymphosarcoma of small intes- 
tine in infancy and childhood. Ann. Surg., 
1959, 149, 87-94. 
G., Mayo, C. W., and 
DockEeRTv, M. D. Primary malignant tu- 
mors of small intestine. 4m. Y. Surg., 1964, 
IOÓ, 13-18. 


. RosENBERG, S. A., Diamonp, H. D., Jostowrrz, 


B., and Craver, L. F. Lymphosarcoma: re- 
view of 1269 cases. Medicine, 1961, 40, 31-84. 


. SHERMAN, R. S., and Worrsox, S. L. Roentgen 


diagnosis of lymphosarcoma and reticulum 
cell sarcoma in infancy and childhood. Aw. J. 
ROENTGENOL., Rap. THERAPY & NUCLEAR 
MED., 1961, 86, 693—701. 


. SKRIMSHORE, J. F. P. Lymphoma of stomach and 


intestine. Quart. J. Med., 1955, 24, 203-214. 


. SLEISENGER, M. H., Army, T. P., and Barr 


D. P. Sprue syndrome secondary to lymphoma 
of small bowel. dm. J. Med., 1953, 15, 666- 
674. 

SPRACKLEN, F. Reticulosis of small bowel as 
late complication of idiopathic steatorrhea. 
Proc. Roy. Soc. Med., 1963, 56, 167-170. 


. STRAUCH, G. O. Small-bowel neoplasms: elusive 


source of abdominal 
1964, 55, 240-247. 

Weaver, D. K., and Barsakis, J. G. Primary 
lymphomas of small intestine. 4m Y. Gas- 
troenterol., 1964, 42, 620-625. 


symptoms. Surgery, 


. Wecsorn, J. K., Resuck, J. W., and Ponka, 


J. L. Intestinal lymphosarcoma. 4.M.4. 
Arch. Surg., 1967, 94, 717—723. 

WANGENSTEEN, O. H. Intestinal Obstruction. 
Third edition. Charles C Thomas, Publisher, 
Springfield, Ill., 1955. 


SEPTEMBER, 1969 


LEIOMYOSARCOMA OF THE SMALL INTESTINE* 


By WYLIE J. DODDS, M.D.,t HENRY I. GOLDBERG, M.D.,t and ALEXANDER R. 
MARGULIS, M.D. 
SAN FRANCISCO, CALIFORNIA 


An diagnosis of malignant neo- 
plasms of the small bowel remains a 
challenging problem to the roentgenologist. 
The authors review the salient features of 
leiomyosarcomas of the small bowel and 
present 4 case reports illustrated by roent- 
genograms. 


BACKGROUND 


Malignant growths of the small bowel 
account for approximately 1 to 3 per cent of 
malignant tumors of the gastrointestinal 
tract. 59331 TLeiomyosarcomas are the second 
most common primary tumor of the small 
bowel, their frequency being one-third to 
one-half that of  adenocarcinomas.?: 5-19 
Lymphosarcomas represent a close third. 

Through 1959, the literature recorded 
257 cases of small bowel leiomyosarcomas!” 
and since then additional cases have been 
reported, * 516.33 

No familial tendency or racial or sex pre- 
dilection has been reported regarding lei- 
omyosarcoma." These tumors are more 
common in the fifth and sixth decades, 50 
to 60 per cent occurring at that time. They 
have also been reported, however, in the 
small intestine of infants," or of the 


aged. 
ETIOLOGY 


The etiology of small bowel leiomyosar- 
comas remains unknown. Possible causes 
include development from embryonic rests, 
metaplasia of ubiquitous subcutaneous ele- 
ments, or multiplication of smooth muscle 
cells, Since smooth muscle cells divide in- 
frequently, their potentiality for neoplasia 
would be assumed to be minimal." Most 
authors agree, however, that leiomyosar- 


comas arise from smooth cells of the mus- 
cularis externa, or occasionally from the 
muscularis mucosae. On histologic exami- 
nation, tumorous muscle fibers are usually 
seen to interdigitate with those of the mus- 
cularis externa. Although leiomyomas may 
become transformed into leiomyosarcomas, 
such transformation appears to be rare." 
The small bowel comprises 75 per cent of 
the length of the gastrointestinal tract, but 
harbors only a small percentage of gastro- 
intestinal malignant tumors. Protective 
factors may include rapid transit with lack 
of stasis, alkaline pH, and paucity of em- 
bryonal rests.” About 60 per cent of gastro- 
intestinal sarcomas, however, are in the 
small bowel! In terms of frequency per 
unit length of intestine, the duodenum and 
Meckel's diverticulum are the most fre- 
quent sites of leiomyosarcoma. Stasis is 
common to these two areas and, theoreti- 
cally, would permit prolonged contact with 
potential carcinogens. Idiosyncrasies of 
diet or eating habits have not been associ- 
ated with these tumors. Rectal leiomyo- 
sarcomas have been produced experimen- 
tally in mice by instillation of methylcholan- 
threne solutions.“ By means of carcino- 
gens, a gastric leiomyosarcoma has been 
produced in a calf! 


CLINICAL FEATURES 


The most common clinical symptoms of 
leiomyosarcoma of the small intestine are 
hemorrhage and abdominal pain.?!* Hem- 
orrhage may be manifested by melena, 
weakness, or fatigue. Massive bleeding may 
occur. Abdominal pain of variable degree is 
present in about 5o per cent of these pa- 
tients. Occasionally, the presence of an 
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asymptomatic abdominal mass is the initial 
complaint. Common associated symptoms 
include nausea, vomiting, or weight loss. 
Rarely, jaundice may herald the presence 
of a duodenal leiomyosarcoma, compressing 
the sphincter of Oddi. Patients seldom have 
symptoms from metastasis when first seen 
because metastasis occurs relatively late. 
Leiomyosarcomas arising from Meckel’s 
diverticulum usually result in symptoms of 
obstruction.” 

Physical signs, when present, include 
tachycardia, hypotension and pallor from 
blood loss, a palpable abdominal mass, or 
abdominal distention secondary to obstruc- 
tion. 


PATHOLOGIC FEATURES 


The frequency of leiomyosarcomas of the 
small intestine is fairly equal in the duo- 
denum, jejunum, and ileum." 

Smooth muscle tumors arising within the 
small bowel wall may demonstrate one of 
several growth patterns. Initially, when 
small, such tumors may be entirely intra- 
mural. With growth, the tumor may extend 
toward the lumen of the intestine, toward 
the serosa, or to both. Submucosal intra- 
luminal tumors may be sessile or, less com- 
monly, pedunculated. Tumors in this lo- 
cation usually ulcerate and bleed, or cause 
obstruction from intussusception. 

More commonly, smooth muscle tumors 
consist of an exoenteric growth pattern and 
grow toward the serosa. Subserosal extra- 
luminal tumors frequently become very 
large and cause symptoms late in their 
course. A similar "iceberg" appearance is 
commonly seen with leiomyosarcomas of 
the stomach. Subserosal tumors may com- 
press the bowel, resulting in obstruction, or 
act as a point for volvulus. Because of their 
central avascularity and huge size, they 
outgrow their blood supply and central 
necrosis with cavitation or fistula formation 
tends to develop. Areas of central necrosis 
usually cause ulceration of the overlying 
mucosa and communicate with the lumen 
of the small bowel. Perforation or abscess 
formation is less frequent. 
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In about 7 per cent of cases, small bowel 
leiomyosarcomas assume a dumbbell con- 
figuration!” and have characteristics of sub- 
mucosal and subserosal tumors. 

Grossly, leiomyosarcomas may be either 
small nodules or, more frequently, large 
nodular masses 15 cm. or more in diameter. 
The smaller tumors are firm in consistency, 
whereas the large tumors are frequently 
soft because of central necrosis or cavita- 
tion. The tumors are tan or reddish brown 
and, although they may appear well-en- 
capsulated grossly, histologic examination 
shows that the capsule is not intact. Com- 
monly, numerous surface vessels are con- 
spicuous, but the central areas of the tumor 
are avascular. The tumors are usually 
solitary, but occasionally may be multiple 
or have satellite lesions. From their gross 
appearance, distinction between leiomyo- 
sarcomas and leiomyomas is often impos- 
sible. Usually, however, leiomyosarcomas 
are larger and of softer consistency. Owing 
to tumor size, cavitation is more frequent 
in malignant tumors. When multiple lesions 
are present, the more likely diagnosis is 
leiomyosarcoma. 

Histologic distinction between leiomyo- 
mas and leiomyosarcomas is often difficult. 
Benign appearing tumors may metastasize, 
whereas bizarre appearing tumors may not. 
Furthermore, benign lesions may undergo 
cystic degeneration and appear malignant. 
The most commonly accepted histologic 
criteria between benignity and malignancy 
are provided by Evans. In general, the 
appearance of leiomyosarcomas is more dis- 
organized, a bizarre cellularity being asso- 
clated with more mitoses. The mitotic 
count is the best histologic indicator of 
malignancy. Final diagnosis of a malignant 
smooth muscle tumor, however, frequently 
depends on its clinical behavior, and the 
development of metastasis or ascites. 

Leiomyosarcomas commonly extend to 
involve adjacent loops of small bowel, or 
seed into the abdominal cavity, resulting i in 
tumor implants on the peritoneum and 
mesentery. Hematogenous spread to the 
liver is not infrequent and blood.borne 


144 


metastasis to the lung and bone may occur. 
Reportedly, lymph node involvement is 
rare? and radical surgery, therefore, un- 
necessary in most instances. 

Leiomyosarcomas are distinctive from 
other malignant tumors of the small bowel 
because of their greater tendency to bleed, 
tendency to attain large size without ob- 
struction, and compatibility with long sur- 
vival despite metastasis. Approximately zo 
per cent of the patients with leiomyosar- 
comas live 5 years or longer.!® 


ROENTGEN FEATURES 


The roentgen findings of small bowel 
leiomyosarcomas are a direct reflection of 
the gross pathologic changes and depend on 
the size and location of the tumor in the 
bowel wall. 

Submucosal leiomyosarcomas are not of 
sufficient size to produce an image of soft- 
tissue density on plain roentgenograms of 
the abdomen. Occasionally, intussusception 
may appear as a soft tissue mass, and mul- 
tiple air fluid levels on upright roentgeno- 
grams may indicate obstruction. On barium 
enema examination, submucosal lesions 
appear face on as nodular or “face of the 
moon” filling defects. When seen in profile, 
a hemispheric, mound-like mass indents the 
barium column. The contour of the mass 
appears sharp and smooth, and angles 
obtusely at its transition with the normal 
bowel wall. The overlying mucosa is usually 
intact, although at times it may be 
stretched, resulting in reorientation of the 
valvulae conniventes or flattening of mu- 
cosal folds. Superficial surface ulcers may 
be present. Occasionally, the lesions become 
pedunculated. 

Intramural lesions confined to the wall of 
the small bowel are present in about 6 per 
cent of patients. These tumors are small 
and do not project into the lumen. Con- 
sequently, they are seldom demonstrated 
by roentgenographic examination. 

About 65 per cent of leiomyosarcomas 
are situated subserosally. Since these tumors 
often attain large size before causing symp- 
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toms, a soft tissue mass is frequently de- 
monstrated on plain roentgenograms. Ad- 
jacent structures may be displaced. Sub- 
serosal tumors seldom cause true stenosis of 
the small bowel, but they may cause small 
bowel obstruction. Obstruction occurs be- 
cause of diffuse infiltration of the bowel 
wall, stretching of the bowel over the mass, 
direct invasion of adjacent loops, or ad- 
hesions with kinking. In these situations, 
the predominating roentgenographic fea- 
tures are those of small bowel obstruction. 
If central cavitation has occurred, air may 
be seen within the mass and perforation 
may be accompanied with free air. Leio- 
myosarcomas may occasionally calcify and 
resemble uterine fibroids. Mesenteric in- 
volvement, peritoneal implants, and pres- 
sure on main venous channels may result in 
ascites. Metastasis to the liver often results 
in hepatomegaly. On barium enema exam- 
ination, subserosal masses are seen to com- 
press and narrow the involved segment of 
the small bowel. When large, they separate 
the small bowel loops, causing an “empty 
space." Mesenteric involvement is accom- 
panied with shortening of the bowel. Bar- 
lum enema examination may also disclose 
central cavitation or fistula formation. 
Dumbbell-shaped lesions reveal roentgeno- 
graphic features of both submucosal and 
subserosal tumors. 

Limited information 1s available on the 
arteriographic findings of leiomyosarcomas. 
Large arterial channels were demonstrated 
about one such tumor. In 4 patients with 
smooth muscle tumors of the small intes- 
tine, Boijsen and Reuter? observed rapid 
arterial filling, irregular tumor vessels, and 
puddling of contrast material. The authors 
did not attempt to differentiate benign 
from malignant leiomyomas. 


REPORT OF CASES 


Case 1. This 55 year old man was admitted in 
February, iube. with complaints of weakness, 
dark stools, and intermittent epigastric pains 
during à 3 month period. On physical examina- 
tion, the patient appeared chronically ill, and a 
poorly defined, slightly tender mass in the left 
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Fic. 1. Case 1. (4) A large soft tissue mass (arrows) is situated on the left side of the abdomen. Both kidneys 
have short ureters and are ectopic in location. (B) A central cavitation in the left-sided abdominal mass is 
outlined by barium (arrows). The cavity was observed to fill from the proximal jejunum. 


lower quadrant was palpated. The liver was 
noted to be slightly enlarged. 

On laboratory examination, the, white blood 
cell count was 12,000 with a normal differential 
count. The hematocrit value was 27 per cent 
and the result of the guaiac test of the stools 
was positive. Intravenous pyelography dem- 
onstrated a large soft tissue, left upper qua- 
drant mass and bilateral ectopic kidneys (Fig. 
14). On an upper gastrointestinal and a small 
bowel series, a large central cavitation in the 
soft tissue mass was seen to fill with barium 
(Fig. 1B). The results of a barium enema 
examination were reported as normal. 

At laparotomy, a 10X25 cm. cauliflower- 
shaped mass was seen to arise from the jejunum 
21 feet distal to the ligament of Treitz. Numer- 
ous mesenteric and small bowel implants mea- 
suring I to 3 cm. were seen. Palpation of the 
liver revealed multiple tumor nodules. The 
primary tumor was resected and a primary 
anastomosis accomplished. Following the oper- 
ation, the patient received chemotherapy. At 
the last follow-up examination in March, 1966, 
the patient was still alive. 


Case 11. A 55 year old woman was admitted 
in June, 1965, complaining of abdominal bloat- 


ing, vague epigastric discomfort, and easy 
fatigability of 3 months' duration. On physical 
examination the vital signs were normal. The 
positive physical findings, which were limited 
to the abdomen, were a massively enlarged 
liver and numerous nodules of 2 to 3 cm. pal- 
pable on its surface. No evidence of splenome- 
galy or ascites was noted. 

On laboratory examination, the results of a 
complete blood cell count and urinalysis were 
normal. Liver function tests produced normal 
results except for an alkaline phosphatase of 14 
SJR units. A liver scan demonstrated numer- 
ous large filling defects. Serial roentgenograms 
of the gastrointestinal tract and small bowel 
revealed an ulcerating mass of the jejunum 
just beyond the ligament of Treitz (Fig. 2, 4 
and B). The initial impression was a carcinoma 
of the tail of the pancreas with metastasis to 
the liver. 

Laparotomy revealed a massively enlarged 
liver with multiple surface nodules. Masses 
were present 1n the area of the pancreas and 
greater omentum. The tumor appeared to be 
arising from the jejunum. A biopsy of the 
metastatic mass in the liver was diagnosed by 
the Department of Pathology as leiomyosar- 
coma. No follow-up information was available. 
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liG. 2. Case rr. (4 and B) An irregular ulcerating retrogastric mass (arrows) is filled from 
the proximal jejunum just beyond the ligament of Treitz. 


Case rir. This 43 year old man was admitted 
May 20, 1966, complaining of intermittent 
cramping, suprapubic abdominal pain, and 
blood-streaked stools during a 2 month period. 

On palpation, a 6 to 7 cm. tender, left lower 
quadrant mass appeared to be attached to the 
anterior abdominal wall. 

Laboratory studies revealed a white blood 
cell count of 16,000 with 85 per cent poly- 
morphonuclear cells and a hematocrit value of 
37 per cent. The results of the urinalysis were 
normal. An intravenous pyelogram disclosed an 
extrinsic mass compressing the bladder and 
deviating the left ureter. Serial roentgenograms 
of the small bowel confirmed the presence of 
the mass in the left lower quadrant (Fig. 34). 
An earlier barium enema examination in March, 
1966, had been reported as normal. 

On May 27, 1966, a drainage procedure of a 
tumor abscess in the left lower quadrant was 
performed. On laparotomy June 13, 1966, the 
tumor was seen to arise from the distal jejunum 
and was bound by adhesions to many loops of 
the small bowel and the sigmoid. The sigmoid 
and a 3 foot segment of small bowel were re- 
sected. 

During the next year, progressive ascites and 
intermittent obstruction of the small bowel de- 
veloped. Repetitive serial roentgenograms of 
the small bowel on January 9, 1967, demon- 
strated multiple pelvic masses (Fig. 3B). The 
patient died 1n September, 1967. 


Case Iv. In July, 1959, this 68 year old wo- 
man was admitted because of postprandial 
epigastric fullness, a 13 pound weight loss over 
a 3 month period, and tarry stools just prior to 
admission. 

On physical examination, the pulse rate was 
70, the blood pressure 170/90 mm. Hg, and the 
patient appeared pale. Examination of the 
abdomen revealed slight hepatomegaly and a 
questionable, poorly defined, right lower qua- 
drant mass. 

The white blood cell count was 18,000 with 
75 per cent polymorphonuclear cells. A hemo- 
globin determination was 9.0 gm. per 100 ml. 
The results of a guaiac stool examination were 
4+. A barium enema examination demon- 
strated an extrinsic mass compressing the ter- 
minal ileum (Fig. 44). 

At laparotomy on July 16, 1959, an 8X10 
cm. mass was seen to arise from the midportion 
of the small bowel. The mass was bound to 
several loops of adjacent small bowel by ad- 
hesions. There were 2 polypoid extensions mea- 
suring 3X4 cm. from the central abdominal 
mass. A large central ulceration in the tumor 
communicated with the small bowel. The tu- 
mor and 40 cm. of small bowel were resected. 

The patient was asymptomatic until Novem- 
ber, 1962, when abdominal pain developed and 
a suprapubic mass was discovered on examina- 
tion. A barium enema examination demon- 
strated a large pelvic mass elevating and com- 
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pressing the sigmoid colon (Fig. 4B). A second 
laparotomy on May 9, 1962, demonstrated 
numerous nodular peritoneal implants and a 
3X4 cm. mass protruding from the right ex- 
ternal inguinal ring toward the midline. The 
mass was excised. No follow-up information 
was available. 


DISCUSSION 


Accurate diagnosis of leiomyosarcomas 
of the small bowel is important because a 
better prognosis may be forecast for these 
tumors than for other malignant tumors of 
the small intestine. A specific diagnosis can- 
not be based on the roentgenographic find- 
ings, although in certain situations the 
diagnosis of leiomyosarcoma may be sug- 
gested strongly. Large subserosal small 
bowel tumors with central cavitation or 
fistula formation are probably leiomyosar- 
comas."? Neoplasms associated with 
Meckel’s diverticulum are most commonly 
leromvyosarcomas.? 

Leiomyosarcomas of the small bowel 


Case 111. (4) The dome of the bladder is indented by a soft tissue pelvic mass and there is tacking- 
down and angulation of a loop of terminal ileum (arrow). ( B) Repetition of serial roentgenograms 8 months 
later demonstrates several lower abdominal masses involving the small bowel. Again, an extrinsic mass im- 
presses on the bladder. 


must be differentiated from traumatic, in- 
flammatory, and other neoplastic lesions. 
A foreign body perforating the small bowel 
and causing abscess formation may simu- 
late a leiomyosarcoma. Inflammatory les- 
ions, such as regional enteritis or tuberculo- 
sis, result in mucosal destruction, luminal 
narrowing, and intramural thickening of 
the small bowel. Usually, these lesions may 
be distinguished from leiomyosarcomas on 
the basis of clinical history, cecal involve- 
ment, mucosal destruction, and skip areas. 
In many instances, leiomyomas, neuro- 
fibromas, and other benign tumors of the 
small bowel may be indistinguishable from 
leiomyosarcomas. A much greater size is 
frequently attained by leiomyosarcomas, 
however, and they tend to undergo central 
necrosis and cavitation. A mesenteric cyst 
or duplication may resemble a leiomyosar- 
coma. Adenocarcinoma, the most common 
malignant neoplasm of the small bowel, is 
mucosal in origin and produces a constric- 
tion of the napkin-ring type. Therefore, un- 
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Fic. 4. Case 1v. (4) Barium enema study with reflux of 
barium and air into the terminal ileum shows a mass in- 
denting the terminal ileum (arrows). (B) A large pelvic 
mass compresses the rectosigmoid and stretches and ele- f 


vates the sigmoid. 


like leiomyosarcomas, carcinomas produce 
early obstruction, and bleeding is a rela- 
tively late phenomenon. At the time of first 
examination, small bowel carcinomas have 
seldom attained large size. Lymphosar- 
comas of the small intestine are difficult to 
differentiate from leiomyosarcomas; often, 
they too are bulky, subserosal tumors. 
Aneurysmal dilatation of the small bowel 
when present, has been stated to be char- 
acteristic for lymphoma.!? Metastasis of the 
small bowel from melanoma and carcinoma 
of the lung, breast, and other organs must 
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WIRE GUIDE AND TECHNIQUE FOR CANTOR 
TUBE INSERTION* 


RAPID SMALL BOWEL INTUBATION 


By E. NICHOLAS SARGENT, M.D., and HARVEY I. MEYERS, M.D. 


LOS ANGELES, CALIFORNIA 


HE need for maneuvers and devices to 
encourage the descent of intestinal de- 
compression tubes through the pylorus, 
duodenum and duodenojejunal junction has 
long been recognized. Various tubes and 
devices'° for rapid intestinal intubation 
have been proposed. The ease of passage of 
the distal tips of these tubes has usually 
depended upon the insertion of various 
flexible metal guides for stiffening and 
control. Systems involving curved tips with 
directional control tip deflector handles are 
described, but these systems are costly and 
relatively fragile. Many of the tubes and 
wire guides are awkward, often require in- 
cisional openings in the wall of the tube, are 
of inadequate length, and present various 
problems due to friction and poor flexibility. 
Tubes which are soft and pliable and 
which can safely remain in the gastroin- 
testinal tract for long periods of time, such 
as the Cantor tube? are now commonly 
used for decompression of intestinal ob- 
struction. Their softness and pliability de- 
crease the likelihood of mucosal ulceration 
resulting from excessive localized pressure 
on the bowel. A commonly encountered 
problem is the failure of the mercury-filled 
bag of the Cantor tube to pass through the 
pylorus due to coiling of the distal end of 
the tube within the body and fundus of the 
stomach. The unpredictability of passage of 
soft tubes is due to the fact that their rapid 
propulsion depends upon gravity and peri- 
stalsis which is often ineffective. Although 
peristalsis will cause most tubes to pass 1f 
one waits long enough, many acutely ill 
patients are benefited by rapid passage of a 
soft intestinal tube for prompt decompres- 
sion. Thus, a simple fluoroscopically con- 


trolled rapid method of small intestinal 
intubation employing a Cantor tube is 
highly advantageous. 

After considerable experimentation, a 
coiled spring wire guide* (Fig. 1, 7 and B) 
of the proper length (12 feet) and diameter 
(0.062 inches) was devised. For ease of 
handling, the proximal end is attached to a 
small cvlindrical knob. The distal end has a 
smoothly soldered, slightly bulbous tip, 
which reduces friction after 1t 1s inserted 
into the lumen of the Cantor tube. The 
surface of the guide is teflon coated which 
further aids in reducing friction of the wire 
along the inner surface of the tube. The 
wire guide is flexible, yet it is sufficiently 
rigid to stiffen the entire length of the tube. 
Consequently, the soft polyethylene Cantor 
tube, which with its attached mercury- 
filled bag is ordinarily too limp to push, can 
be made sufficiently rigid to direct 1ts pas- 
sage under fluoroscopic guidance. 


TECHNIQUE 


Uncooperative patients with severe pain 
may be given demerol £o mg. prior to pas- 
sage of the tube. The patient is placed 
upon the fluoroscopic table in the supine 
position and 2 cc. of 2 per cent Xylocaine 
Viscous is instilled into the nostril. In addi- 
tion, the patient is given 2 cc. of Xylocaine 
Viscous, orally, to gargle and swallow. If 
the patient presents with a sore nose or 
swollen mucosa, it is also advisable to spray 
1 per cent neosynephrine into the nostril to 
decongest the mucosa. 

Cantor tubes which have been previously 
used in the patient's gastrointestinal tract 


* Cook, Inc., Bloomington, Indiana 47401. 


* From the Department of Radiology, Los Angeles County-University of Southern California Medical Center, Los Angeles, Cali- 
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for long periods of time tend to have un- 
usual bends and are often less rigid, leading 
to localized areas of increased friction and 
resistance to subsequent passage of the wire 
guide. It is, therefore, advisable to use a 
new tube for the procedure. One and one- 
half cubic centimeters of mercury are in- 
stilled into the rubber sac at the distal end 
of the Cantor tube.* 
mercury are not advisable because the 
additional weight makes it more difficult 
to push the bag through the pylorus. The 
entire tube is copiously sprayed with 
slipiconet silicone spray prior to insertion 
of the tube through the nostril. The wire 
guide is also sprayed with silicone along its 
entire length and 1t 1s inserted completely 
into the tube. Thus, the silicone lubricant is 
carried along the entire length of the inter- 
nal surface of the wall of the tube. The wire 
guide is then removed before inserting the 
Cantor tube through the nose. 

With the head extended, the tube with- 
out the wire guide is gently passed through 
the nose, being certain to push the tube 
straight back and not upward. To facilitate 
swallowing of the Cantor tube, chipped ice 
may be given orally to the patient. The 
tube is passed through the esophagogastric 
junction into the cardia of the stomach, 
where its position is checked under fluoro- 
scopic control (Fig. 2,7). Approximately 
$00 cc. of air is then injected through the 
tube into the stomach (Fig. 28). Distention 
of the stomach makes it possible to visual- 
ize the outline of the entire stomach, and 
separation of the walls of the stomach with 
air facilitates passage of the tube. If the pa- 
tient is obese, or if the landmarks are not 
easily visible, 50 to 100 cc. of any water 
soluble opaque medium, such as gastro- 
grafint or oral sodium hypaque§ are in- 
stilled into the stomach through the proxi- 
mal end of the tube. 


The smoothly soldered distal lead end of 


the wire guide is inserted into the tube as 


* Clay Adams Company, Inc., New York, New York. 
f Dow-Corning Corporation, Midland, Michigan. 

t Squibb Laborator:es, New Brunswick, New Jersey. 
§ Winthrop Laboratories, New York, New York. 
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Larger quantities of 
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lic. 1. (4) A 12 foot teflon coated wire guide. (B) 
Smoothly soldered distal end of wire for insertion 
into proximal end of Cantor tube. 


far as the nostril, at which point there is 
usually some resistance to the passage of 
the wire. The tube and wire are then passed 
together, distally, for a distance of approxi- 
mately 4 inches. This permits the tube and 
wire to make the bend over the posterior 
nasopharynx. The wire is then easily ad- 
vanced independently to the tip of the tube 
(Fig. 3). When the distal tip of the wire 
abuts against the distal tip of the Cantor 
tube, d 16 inches of the wire 
will remain protruding from the proximal 
end of the tube. 

With the patient in the supine or right 
posterior oblique position, the tube with 
the wire guide is then advanced under 
fluoroscopic control until the distal end of 


t2 


15 








Fic. 2. (4) Insertion of Cantor tube through eso- 
phagogastric junction prior to insertion of wire 
guide. (B) Visualization of Cantor tube and 
mercury-filled bulb after instillation of 500 cc. of 
air into the stomach. 


the tube is at the pyloric canal (Fig. 4, 7 
and 5). If the tip of the tube tends to coil in 
the fundus, the patient is placed in a semi- 
erect, either right lateral or right prone 
oblique position. If the tube will not pass 
through the pylorus, it is often helpful to 
turn the patient in a supine left posterior 
oblique, or a right lateral position. Failure 
to pass the tube through the pylorus is 
usually the result of improper visualization 
of the anatomv. The use of a small amount 
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of water soluble opaque medium is helpful 
in outlining the pylorus satisfactorily. 

The tube and wire are then advanced 
through the pyloric canal for a short dis- 
tance into the lumen of the duodenum (Fig. 
54). After the tip of the tube and the 
attached mercury-filled bag enter the duo- 
denum, the wire guide is independently 
withdrawn a few inches so that the distal 
tip of the wire no longer protrudes past the 
pyloric canal (Fig. 5B). The tube and the 
partially withdrawn wire (Fig. 677), are 
then advanced together until the tip of the 
wire is again at, or just through, the pyloric 
canal (Fig. 68). As a result, the distal tip 
the tube has now advanced well into the 
descending loop of the duodenum. 

If the tube sticks in the bulb and will not 
go down the duodenum, turning the patient 
into a left lateral position often straightens 
the flexure of the cap. It is important to 
back out the, stiffening wire guide re- 
peatedly so that the wire is not advanced 
too far into the duodenal curve. Since all 
bends in the tube tend to increase friction 
and reduce control of the wire guide, an 





lic. 3. Insertion of wire guide to tip 
of Cantor tube. 
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assistant should maintain the unpassed por- 
tion of the tube in a straight line to the nose 
in order to further reduce the number of un- 
necessary bends. If there is difficulty in 
withdrawing the wire, the Cantor tube can 
easily be “milked” over the wire guide (Fig. 
5, Á and B). Both the tube and wire guide 
are repeatedly advanced to the pylorus, but 
with each successive advancement, the wire 
guide is pulled back approximately to the 
midportion of the stomach (Fig. 8). As the 
wire guide is gradually withdrawn, the tip 
of the tube advances successively down and 
around the transverse duodenum, often 
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Fic. 4. (4 and B) Advancement of Cantor tube 
containing stiffening wire guide until the tip is at 
or through the pyloric canal. 
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Fic. 5. (/4) Further advancement of tube with wire 
guide into duodenum. (B) Withdrawal of wire 
guide to midportion of body of stomach, leaving 
tip of Cantor tube in duodenum. 


through the duodenojejunal flexure. At this 
point, peristalsis is often very vigorous and 
the mercury-filled bag will easily pass along 
the proximal jejunum with successive 
advancement of the tube and wire guide 


(Fig. 9). 
DISCUSSION 


The 12 foot teflon-coated spring wire 
guide is reasonably flexible, vet it is rigid 
enough to permit guidance of the soft 
Cantor tube into the small intestine for 
rapid intestinal intubation. In a series of 25 
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Fic. 6. (4) Further advancement of tube and wire 


under fluoroscopic guidance. (B) Tip of wire guide 
again advanced to region of pyloric canal. 


cases, where previous attempts to pass the 
tube by the usual methods were unsuccess- 
ful, fluoroscopically controlled wire-guided 
insertion of a Cantor tube into the small 
bowel was possible. Manv of these patients 
were extremely ill and uncooperative, and 
in 11 of them it was possible to pass the 
tube through the duodenojejunal flexure 
immediately. Difficulties usually can be 
avoided by adequate visualization of anat- 
omy and proper positioning of the pa- 
tient, thus preventing coiling of the tube. 
Proper lubrication of the tube and guide 
wire with silicone spray is an important 
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Fi. 
Cantor tube over the guide as an aid in with- 
drawing wire guide. 


7. (4 and B) “Milking” of proximal end of 


prerequisite. Uncooperative patients must 
be adequately sedated. The technique is 
contraindicated in patients with, or sus- 
pected of having, perforations of the gastro- 
intestinal tract. Instillation of opaque 
media through the distal tip of the tube is 
also possible, resulting in a rapid small 
bowel opacification for more accurate local- 
ization of areas of mechanical small bowel 
obstruction. Àn example of a patient in 
whom it was possible to demonstrate an 
area of mechanical small bowel obstruction, 
following instillation of opaque medium im- 
mediately after rapid passage of the Cantor 
tube, is shown in Figure 10. Immediate re- 
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Fic. 8. Repeated withdrawal of wire guide under 
fluoroscopic control, prior to successive advance- 
ment of tube through the pyloric canal. 
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Fic. 9. Passage of distal end of Cantor tube through 
duodenojejunal juncture into the proximal je- 
junum. 


to 


moval of much of the opaque medium 1s 
possible by the usual suction techniques. 
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SUMMARY 


A rapid method of small bowel intuba- 


tion using a specially designed teflon coated — 5 


12 foot wire guide and a Cantor tube is de- 
scribed. The method permits rapid decom- 


pression of the small bowel. A furtherappli- — 6. 


cation of the technique for immediate small 
bowel opacification for localization of ob- 
structing lesions 1s also suggested. 


E. Nicholas Sargent, M.D. 


Department of Radiology 7» 


Los Angeles County-University of Southern 


California Medical Center 8 
1200 North State Street 
Los Angeles, California 90033 
The authors are indebted to A. Franklin 9. 
Turner, M.D., for the drawings submitted 
with this publication. 
IO. 
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RETROPERITONEAL ENCAPSULATION 
OF SMALL BOWEL* 


A CASE REPORT 


By ROSS A. SHAW, M.D., SAUL A. ROSENBLUM, M.D., and WILLIAM R. EXLER. M.D, 


DETROIT, MICHIGAN 


OENTGENOLOGIC demonstration of 

retroperitoneal encapsulation of the 
entire small bowel has not, to our knowl- 
edge, been previously reported. The clini- 
cal and surgical findings in 3 cases have 
been described in the literature, all prior to 
1913.! 





l'ic. 1. One-half hour roentgenogram. There is a 
pattern which is seen on subsequent roentgeno- 
grams. The small bowel appears “packaged.” 





Fic. 2. Two-hour roentgenogram. The ascending 
colon is filled. Confinement of the small bowel loops 
to specific compartments is suggested. 


REPORT OF A CASE 


M. C., a 74 year old white male, presented 
with the chief complaint of chronic constipa- 
tion and a mid abdominal mass which he was 
able to feel. A mobile, 8 cm. nontender mass in 
the mid abdomen was palpable on physical 
examination. The laboratory data were non- 
contributory. 

A barium colon examination was normal but 
a small bowel series demonstrated fixed, con- 
fined loops of distal small bowel. The ileal loops 
were nestled against the ascending colon. The 
most prominent feature was the unchanging 
appearance of the small bowel loops (Fig. 1—4). 


* From the Department of Radiology, Henry Ford Hospital, Detroit, Michigan. 
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FrG. 3. Four-hour roentgenogram. Restriction of 
small bowel loops to confined areas is again noted. 
The ileal loops are producing minor indentations 
on the ascending colon. 


At surgery the peritoneal cavity was found 
to be empty and small. There appeared to be a 
membrane covering the small bowel. On direct 
palpation of this cavity, a hand could not be 
passed up to the esophageal hiatus, or to the 
liver. The membrane extended cephalad to the 
anterior surface of the liver, reflected across the 
porta hepatis to the stomach and to the left 
side of the abdominal cavity, encapsulating the 
entire small bowel. 

This peritoneal membrane was incised; the 
small bowel was normal in appearance and 
demonstrated active peristalsis. 


SUMMARY 


In the absence of any significant dilata- 


Retroperitoneal Encapsulation of Small Bowel is 





Fıc. 4. Ten-hour roentgenogram. There is persis- 
tence of the previously described changes. 


tion or local small bowel abnormality, the 
findings of fixed intimate proximity of 
small bowel loops to the medial margin of 
the ascending colon and fixation of all 
small bowel loops suggest a retroperitoneal 
position of the small bowel. 


William R. Eyler, M.D. 
Department of Radiology 
Henry Ford Hospital 

2900 West Grand Boulevard 
Detroit, Michigan 48202 
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ROENTGENOLOGIC-PATHOLOGIC CORRELATION 
IN MALABSORPTION SYNDROMES* 


By ROBERT G. ISBELL, M.D.,t HARLEY C. CARLSON, M.D., and 
HARRY N. HOFFMAN II, M.D. 


ROCHESTER, MINNESOTA 


So 1933 when Mackie’ first described 
roentgenologic abnormalities of the 
small bowel in nontropical sprue, numerous 
papers have been written concerning the 
roentgenologic features of malabsorption 
syndromes. Many of the abnormalities de- 
scribed result from physical changes in the 
barium suspension, and these have been 
termed “clumping,” "segmentation," and 
“flocculation.” In 1:943 Zwerling and 
Nelson!? demonstrated that clumping or 
flocculation of barium occurred in nearly 
all infants and in the majority of children 
they studied. In 1949 Frazer, French, and 
Thompson‘ concluded from their investiga- 
tions that barium clumping could be in- 
duced by mucous secretions and fatty acids 
introduced into the small bowel in normal 
human subjects and in 77 vitro preparations 
of intestine. The work of these authors*!° 
emphasized the nonspecificity of segmenta- 
tion and flocculation as a roentgenologic 
finding in malabsorption. 

In recent years the use of special de- 
vices for peroral biopsy of the small in- 
testine, such as the Rubin tube and the 
Crosby capsule, has permitted histologic 
evaluation in suspected cases of sprue as 
well as in cases of the rarer causes of malab- 
sorption such as lymphoma, scleroderma, 
Whipple's disease, amyloidosis, and a-beta- 
lipoproteinemia.’ 

We have attempted, in this study, to 
correlate clinical findings and roentgeno- 
graphic features with the results of small- 
bowel biopsy for the purpose of critical 
evaluation of the usefulness and specificity 
of the roentgenologic examination in di- 
agnosing disorders of the small intestine. 


MATERIAL AND METHODS 


Between July 1, 1965, and June 30, 1967, 
347 small-bowel biopsies were performed on 
30§ patients at the Mavo Clinic. Biopsy 
specimens were obtained from the small 
intestine in the region of the ligament of 
Treitz by the peroral technique utilizing 
the Rubin tube. Small-bowel roentgeno- 
logic examinations had been made on 203 
patients. Thirty-five of these patients were 
excluded from this study because the 


jejunal biopsy was technically inadequate 


to interpret as normal or abnormal. 

The small-bowel roentgenograms of the 
remaining 168 patients were reinterpreted 
without knowledge of previous interpreta- 
tions, biopsy findings, or historical informa- 
tion. Small-bowel roentgen examinations at 
the Mayo Clinic during this period con- 
sisted of fluoroscopy under image ampli- 
fication combined with supine roentgeno- 
grams at I5 to 30 minute intervals, after 
the ingestion of 12 to 24 ounces of barium 
suspension, until the contrast material had 
entered the colon. Barosperse* was the 
barium suspension routinely used for the 
examination during this period. Only very 
occasionally was USP barium sulfate used. 
Roentgenograms were analyzed with re- 
spect to the presence or absence of one or 
more of the following: generalized dilata- 
tion; segmentation-flocculation;t+ abnormal 


* Barosperse is marketed by Mallinckrodt Chemical Works, 
St. Louis, Mo. It is a flavored “barium sulfate suspension charac- 
terized by high density, high fluidity, high specific gravity, and 
high stability," according to Brown.? 

T We use this term to describe the presence of floccules or 
clumps of barium of varying size which form within the lumen of 
the bowel. Segmentation-flocculation includes "fragmentation," 
“clumping,” and "puddling"—terms used by most authors to 
describe separation and agglomeration of barium from suspension. 


* From the Mayo Clinic and Mayo Foundation: Section of Roentgenology (Dr. Carlson) and of Medicine (Dr. Hoffman); Mayo 
Graduate School of Medicine (University of Minnesota), Rochester, Minnesota. 
T Resident in Radiology. Present Address: Department of Radiology, St. Joseph's Hospital, 3001 West Buffalo Avenue, Tampa, 


Florida 83607. 
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thickening of valvulae conniventes; mou- 
lage; transit time greater than 4 hours; 
transient intussusception; and  abnor- 
malities indicative of conditions other than 
malabsorption (e.g., regional enteritis or 
bowel resection). Rarely was the transit 
time greater than 4 hours, because the 
barium suspension contained the nonab- 
sorbable crystalloid, sorbitol, which renders 
it relatively isotonic.? 

Each small-bowel examination was in- 
terpreted as normal or as positive for one 
of the above "features" of disease. Only 
after all small-bowel roentgenograms had 
been analyzed were the clinical histories ob- 
tained and abstracted for jejunal biopsy 
findings, pertinent historical and laboratory 
data, and final clinical diagnoses. 

Based on roentgenologic and biopsy find- 
ings, 4 groups of patients were established 
from this analysis: Group 1, 39 patients in 
whom both small-bowel roentgenologic and 
biopsy findings were abnormal; Group 2, 29 
patients whose small-bowel roentgenologic 
findings were abnormal but whose biopsies 
were normal; Group 3, 12 patients with 
normal roentgenologic findings but abnor- 
mal small-bowel biopsies; and Group 4, 88 
patients in whom both small-bowel roent- 
genologic and biopsy findings were normal. 
The mean ages of the patients in the 4 
groups were quite similar, varying only 
from 44 to 47 years. 

All 168 patients were then classified by 
final clinical diagnosis in an effort to de- 
termine the extent of correlation between 
roentgenologic and pathologic findings and 
the final clinical diagnosis. 

Finally, the distribution of various ab- 
normal roentgenologic findings among sev- 
eral final clinical diagnoses was studied. 
This analysis was carried out to assess the 
degree of specificity of roentgenologic ab- 
normalities in disease states of the small 
intestine. 





Segmentation-flocculation does not include those instances in 
which the barium suspension breaks up into tiny fragments within 
the jejunum as the main mass of contrast material enters the 
colon; this pattern is considered to be a normal finding. 


Roentgenologic-Pathologic Correlation 


RESULTS 
CHARACTERISTICS OF GROUPS 


Group r.— his group (abnormal roent- 
genologic and biopsy findings) consisted of 
16 men and 23 women. The roentgeno- 
grams of all of these patients revealed 
features of the so-called deficiency pattern, 
chiefly segmentation-flocculation. 

Thirty-three of the 39 patients (85 per 
cent) had a final clinical diagnosis of non- 
tropical sprue. In all 33, jejunal biopsy 
showed the histologic changes characteris- 
tic of sprue: (1) villous widening or 
“atrophy”; (2) metaplasia of surface epi- 
thelial cells; and (3) plasma cell infiltration 
of the lamina propria (Fig. 1). Quantitative 
stool fat determinations had been per- 
formed on 30 of these 33 patients and, of 
these, 27 (go per cent) had steatorrhea 
(more than 8 gm. of fecal fat per 24 hours). 

The remaining patients in Group 1 had 
the following final diagnoses: indeterminate 
malabsorption, 2; giardiasis, 2; Whipple's 
disease, 1; and Hodgkin's lymphosarcoma, 
1. All but the 2 with giardiasis had steator- 
rhea. Of the 2 patients with indeterminate 
malabsorption, jejunal biopsy showed lym- 
phocytic infiltration of the mucosa in one 
and inflammation of the mucosa in the 
other; no specific cause for their steatorrhea 
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Fic. 1. Section of small-bowel mucosa showing 
characteristics of sprue: widening and blunting of 
villi, metaplasia of surface epithelial cells, and 
plasma cell infiltration of lamina propria. (Hema- 
toxylin and eosin X60.) 
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and biopsy findings could be ascertained. 
The 2 patients with giardiasis had biopsy 
findings characteristic of sprue but, be- 
cause neither had steatorrhea and both 
showed good clinical response to treatment 
with quinacrine (Atabrine) alone, the sig- 
nificance of their jejunal biopsy findings is 
uncertain. 

In the biopsy-proved case of Whipple's 
disease, markedly thickened valvulae con- 
niventes and extreme dilatation of the small 
bowel were noted on the roentgenogram 
(Fig. 2). This 52 year old patient had severe 
diarrhea and steatorrhea which disappeared 
completely during the first 12 days of anti- 
biotic therapy. 

The single case of Hodgkin's lymphosar- 
coma (Fig. 3) was diagnosed at laparotomy 
(performed because of a perforated stricture 
of the jejunum secondary to lymphomatous 
infiltration from the small-bowel mesen- 
tery). Interestingly, this patient had had 
jejunal biopsies in 1960 and 1966 consistent 
with sprue and had had an excellent clinical 
response to a gluten-free diet during the 





Fic. 


2. Generalized thickening of valvulae con- 
niventes, which have an unusual, sharply profiled 
appearance, in a 52 year old man with biopsy- 
confirmed final diagnosis of Whipple's disease. 
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ic. 3. Moderate generalized dilatation of small 
bowel in a 48 year old woman. Two peroral jejunal 
biopsies (1960 and at this examination, 1966) 
showed characteristic changes of sprue. Four days 
after this study, laparotomy was performed for 
perforated stricture of jejunum 2 feet distal to 
ligament of Treitz; Hodgkin's lymphosarcoma, 
involving entire small-bowel mesentery and 6 cm. 
segment of jejunal wall in region of perforation, 
was discovered. 


intervening years prior to the small-bowel 
perforation. Stool examinations revealed 
marked steatorrhea in 1960 and 1966, co- 
incident with diarrhea and severe weight 
loss. 

Group 2.—There were 18 men and ri 
women with abnormal findings on roent- 
genologic examination but with normal je- 
junal mucosa on biopsy. 

In g patients, the small-bowel roentgeno- 
grams showed features typical of the pa- 
tient’s clinical condition. Final clinical diag- 
noses in these g patients were regional 
enteritis with steatorrhea in 3, regional 
enteritis without steatorrhea in 3, sclero- 
derma in 1, sequela of gastroenterostomy 
with steatorrhea in 1, and poorly function- 
ing gastroenterostomy in 1. The small 
bowel studies of all 6 patients with regional 
enteritis in this subgroup demonstrated 
areas of segmental narrowing with loss of 
the normal mucosal pattern. In the case of 
scleroderma’ they revealed moderate to 
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marked dilatation of the duodenum and 
proximal jejunum. In the case of steator- 
rhea after gastroenterostomy, the roent- 
genograms displayed the surgical anasto- 
mosis as well as mild dilatation of the 
proximal jejunum. The poorly functioning 
gastroenterostomy in the last patient of 
this group was readily appreciated on the 
small-bowel roentgenograms. 

In 18 of the remaining 20 patients in 
Group 2, the small-bowel roentgenograms 
revealed one or more of the previously de- 
scribed features of a malabsorption or de- 
ficiency state. The relative nonspecificity 
of the roentgenologic pattern of deficiency 
state is dramatized by the heterogeneity of 
the clinical diagnoses in this subgroup: 
irritable bowel syndrome, 7; exocrine pan- 
creatic insufficiency due to carcinoma, 3; 
exocrine pancreatic insufficiency due to 
chronic pancreatitis, 2; sequela of gas- 
trectomy, 2; cirrhosis, duodenal ulcer, in- 
determinate malabsorption, and regional 
enteritis, 1 each. Twelve of this group of 18 
had steatorrhea. The 6 patients without 
steatorrhea all had final diagnoses of ir- 
ritable bowel syndrome. The 1 patient with 
indeterminate malabsorption had steator- 
rhea, watery foul-smelling stools, and 
weight loss of 25 pounds during the 6 
months preceding his examination. 

One of the remaining 2 patients in Group 
2 had a final diagnosis of chronic ulcerative 
colitis with “backwash ileitis." This pa- 
tient’s small-bowel roentgenogram was in- 
terpreted as regional enteritis of the ter- 
minal ileum. However, barium enema ex- 
amination of the colon and terminal ileum 
during the same clinic visit demonstrated 
shortening of the colon proximal to the 
splenic flexure with changes characteristic 
of ulcerative colitis, both in the colon and 
in the terminal ileum. The other patient, 
whose clinical diagnosis was anorexia ner- 
vosa, Showed narrowing of the cecum, prob- 
ably as a result of old (inactive) ulcerative 
colitis, on the small-bowel roentgenograms. 

Thus, if we add the 12 cases with clinical- 
ly significant steatorrhea and small-bowel 
roentgenologic features of malabsorption to 
the g cases in which the roentgenologic 
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abnormalities related quite specifically to 
the final diagnosis, the roentgen examina- 
tion contributed information of value in 21 
of the 29 cases in Group 2. However, in 
the 6 cases of irritable bowel syndrome 
without clinical evidence of organic bowel 
disease, the roentgenograms displayed 
"false positive" malabsorption patterns. In 
the 1 case of irritable bowel with the roent- 
genologic pattern of malabsorption and 
with steatorrhea, the fecal fat excretion was 
3o gm./72 hr. but there were no other 
laboratory or clinical data which could ex- 
plain this finding. The small-bowel roent- 
genologic findings in the single cases of 
anorexia nervosa and chronic ulcerative 
colitis were considered to be essentially 
noncontributory to the final clinical diag- 
noses. 

Group 3.—The 3 men and 9 women in 
this group had normal results on small- 
bowel roentgenologic examination. The final 
clinical diagnoses in this group were sprue 
in 9, indeterminate malabsorption in 1, in- 
determinate villous atrophy in 1, and sys- 
temic amyloidosis in r. Eleven of the 12 pa- 
tients showed histologic changes charac- 
teristic of sprue on jejunal biopsy. The 12th 
patient had both jejunal and rectal biopsies 
diagnostic of amyloidosis as well as a history 
of diarrhea and steatorrhea of z years’ 
duration. 

Steatorrhea was present in 7 of the g cases 
unequivocally diagnosed as sprue. Two 
of these 9 patients were in clinical remission 
on gluten-free diets when first examined 
and biopsied at this clinic, and a third pa- 
tient had been treated and then had been 
taken off gluten restriction without clinical 
relapse for 23 years. Two other patients 
with final clinical diagnoses of sprue at 
their initial visit had follow-up small-bowel 
biopsies subsequent to gluten restriction. 
In 1 the biopsy improved, becoming ‘“‘non- 
diagnostic." In the other the biopsy re- 
mained abnormal but displayed less severe 
histologic changes than previously, 

The patient with a final clinical diagnosis 
of indeterminate malabsorption presented 
with weight loss and steatorrhea. He was 
initially thought to have a lymphoprolifera- 
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tive disorder because of suggestive findings 
on bone marrow biopsy. However, a lym- 
phangiogram was normal and abdominal 
exploration revealed only splenomegaly of 
undertermined cause. 

The patient with the final clinical diag- 
nosis of indeterminate villous atrophy had 
2 small-bowel biopsies compatible with a 
diagnosis of sprue within a 3 week interval; 
however, the patient had no clinical history 
consistent with the biopsy findings and no 
quantitative stool fat determinations were 
made. (The biopsies had been performed 
only as part of a special research project.) 
This was, therefore, the only patient in 
Group 3 in whom the biopsy findings did 
not correlate with other clinical data in- 
dicative of an organic disorder of the small 
intestine. 

Group 4.—There were 39 men and 49 
women with normal small-bowel roentgen- 
ologic findings and normal jejunal biopsies. 
The widely varying final clinical diagnoses 
in this group reflect the fact that, like 
nearly all the patients in the series, they 
underwent small-bowel biopsy because of a 
history of unexplained diarrhea. The symp- 
tom of diarrhea was the only selection 
factor common to the vast majority. The 
final diagnoses were irritable bowel syn- 
drome in 27, sequela of gastrointestinal 
surgery in 12, chronic ulcerative colitis in 8, 
diabetic visceral neuropathy 1n 5, indeter- 
minate malabsorption in 4, anemia in 3, 
lactase deficiency in 3, exocrine pancreatic 
insufficiency due to chronic pancreatitis 1n 3, 
and cholecystitis, dysgammaglobulinemia, 
eosinophilic gastroenteritis, indeterminate 
abdominal pain, and systemic lupus ery- 
thematosus in 2 each. A group of 13 pa- 
tients with miscellaneous final clinical di- 
agnoses comprised the remainder of Group 


Twenty-three of the 88 patients had 
steatorrhea. The clinical entities with which 
steatorrhea was seen most frequently in 
this group were: sequela of gastrointestinal 
surgery, 6 of 12; indeterminate malabsorp- 
tion, 4 of 4; diabetic visceral neuropathy, 
2 of 5; and chronic pancreatitis, 2 of 3. The 
lower incidence of steatorrhea in this group 
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is not surprising in view of the normal 
small-bowel roentgenologic and biopsy find- 
ings. 

OVER-ALL CORRELATION BETWEEN SMALL-BOWEL 

ROENTGENOLOGIC EXAMINATION AND BIOPSY 

The entire series of 168 patients was 
analyzed in order to correlate the roent- 
genologic and biopsy findings with reference 
to final clinical diagnosis (Table 1). As one 
might anticipate, the largest group in the 
series had a final clinical diagnosis of sprue. 
Of the 45 patients with this diagnosis, 36 
were new or untreated and g had received 
treatment. Only 1 patient with the final 
diagnosis of sprue had a normal biopsy. 
This patient had had a jejunal biopsy char- 
acteristic of sprue 2 years previously and 
had had steatorrhea at that time. Thus, 44 
of 45 patients (98 per cent) with sprue had 
biopsies typical of this disease. Inasmuch as 
the gastroenterologist seldom 1f ever makes 
an unequivocal diagnosis of sprue in the 
absence of positive biopsy findings, the al- 
most 100 per cent correlation between the 
final clinical diagnosis of sprue and the 
positive biopsy findings in this series is not 
unexpected. Thirty-three of the 45 (73 per 
cent) had malabsorption patterns on the 
small-bowel roentgenograms. 

Fight cases were assigned the final clinical 
diagnosis of indeterminate malabsorption 
in the entire series of 168. There was steator- 
rhea in all 8 but abnormal roentgenologic 
findings only in 3 and abnormal biopsy 
findings in 3. Of these 3, 2 had malabsorp- 
tion patterns on the small-bowel roent- 
genograms and the jejunal biopsies showed 
lymphocytic mucosal infiltration and in- 
flammatory changes, respectively — (de- 
scribed in Group 1). In the third, the biopsy 
demonstrated changes consistent with sprue 
(described in Group 3) and the small-bowel 
roentgenograms showed narrowing of the 
second portion of the duodenum associated 
with a coarsened mucosal fold pattern. In 
none of these 8 patients could a specific 
cause be determined for the malabsorption. 


OVER-ALL CORRELATION BETWEEN FINAL 
CLINICAL DIAGNOSIS AND STEATORRHEA 


In 135 of the 168 cases in the series, 
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TABLE I 
CORRELATION OF FINAL CLINICAL DIAGNOSIS, SMALL-BOWEL ROENTGENOLOGIC AND JEJUNAL 
BIOPSY FINDINGS, AND STEATORRHEA IN 168 PATIENTS 
| Roentgenologic Jejunal Biopsy 
Findings Findings Steatorrhea 
i — : i Cases 3 l = ——— à 
linal Clinical Diagnosis (No.) | l ds | Per | Per 
| Pos. | Neg. | cent | Pos. | Neg. | cent | Pos. | Neg. | * | cent 
Pos. Pos. | Pos. 
Sprue, untreated 36 | 27 9 5e 1356 ] 3S 100 22 I 3 | 97 
Sprue, treated 9 6 3 67 | 8 | I 8g | 1 5 Ly 38 
Indeterminate malabsorption | 8 3 5 38 | 5 | 38 8 O O | 100 
Irritable bowel syndrome 34 7 27 21 O 34 | o 2 24. 8 8 
Sequela of gastrointestinal 
surgery 16 4 12 2 O 16 | oO | ) 2 5 82 
Chronic ulcerative colitis 9 I 8 I o | 9 O 2 3 4| 40 
Exocrine pancreatic | | | | 
insufficiency 8 5 3 63 O | 9$ | © 7 I o| 88 
Regional enteritis | 8 " | 88 o | 8 O 4 4 I 57 
Diabetic visceral neuropathy 5 O 5 O O [ O 2 2 I| 50 
Anemia | 3 O 3 — O 3 — O 2 I -— 
Collagen diseaseT 3 I 2 - = O 3 — I I RI a 
Giardiasis 3 2 I | — 2 I - I 2 o| — 
Lactase deficiency Lr 5 O 3 | — O 5 -— I O 2 - 
Miscellaneoust 23 5 I8 | — 4 | 19 - 8 9 6| — 
Total | 168 | 68 | 100 40 | 53 |115 30 80 56 | 33 | 59 














* Not studied. 


| 
| 
| 
| 








* Includes 1 case of scleroderma in Group 2 and 2 cases of systemic lupus erythematosus in Group 4. 
f Includes 1 case each of lymphoma, amyloidosis, indeterminate villous atrophy, and Whipple's disease in which small-bowel biopsies 
were abnormal. Of these, only cases of lymphoma and Whipple's disease had abnormal small-bowel roentgenograms. 


quantitative stool fat determinations had 
been performed. Fecal fat levels were in- 
dicative of steatorrhea in 80 and were nor- 
mal in 55 (Table 1). Of the 33 patients (97 
per cent) with untreated sprue in whom 
fecal fat was measured, 32 (97 per cent) had 
steatorrhea. The incidence of steatorrhea 
was proportionately lower in the group with 
treated sprue (3 of 8 studied). Seven of the 
8 patients with exocrine pancreatic insuf- 
ficiency whose stool fat levels were studied 
had steatorrhea. Among other diagnostic 
categories, 82 per cent with sequela of gas- 
trointestinal surgery (9 of 11 studied) and 
57 per cent with regional enteritis (4 of 7 
studied) had steatorrhea. Onlv 2 of the 26 
patients with the final clinical diagnosis of 
irritable bowel syndrome who underwent 
quantitative stool fat determinations had 
steatorrhea. In both cases the over-all 
clinical picture was not suggestive of malab- 
sorption and the single stool fat test in 


each case was not considered to be signifi- 
cant. 


DISTRIBUTION OF ROENTGENOLOGIC 
ABNORMALITIES 


A total of 68 patients had abnormal 
findings on small-bowel roentgenologic ex- 
amination in the series. These studies were 
analyzed to determine the incidence of the 
various roentgenologic features of malab- 
sorption correlated with the final clinical 
diagnosis (Table 11). 

Of the 33 cases of sprue which displayed 
roentgenologic abnormalities (the 12 other 
cases had normal roentgenologic findings), 
28 had segmentation-flocculation (Fig. 44), 
1g had dilatation (Fig. 45), 11 had mou- 
lage, 8 had “thickened folds," 4 had transit 
time longer than 4 hours, and 3 had tran- 
sient intussusception (Fig. 4, C and D). 

Characteristic roentgenologic features of 
regional enteritis were observed in all 7 
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Taste II 
DISTRIBUTION OF SMALL-BOWEL ROENTGENOLOGIC ABNORMALITIES IN 68 PATIENTS 
" | Trans- | de 
Segmen- |... | longed 
l'inal Clinical Cases | Dilata- | tation- | Thick- aei Mou- | Transit « | Steator- 
Diagnosis (No.) tion Floccu- ened a lage Time | Other* | rhea 
i lation | Folds” | suscep- | (>4 
ven | hours) 

Sprue 33 ig 28 8 3 11 4 3 27 
Regional enteritis F; O 2 I O I O Fi 4 
Irritable bowel | | | 

syndrome 7 | 2 5 | 2 O 1 | O I I 
Sequela of gastro- | 

intestinal surgery 4 | 2 I O | Oo | O I 3 3 
Indeterminate | 

malabsorption 3 O 2 j O O i I 3 
Pancreatic | 

carcinoma 3 I X I O | I I I 7 
Chronic | | 

pancreatitis 2 O 2 I O O O O 2 
Giardiasis | 2 | I O I O O I O 
Cirrhosis l o | l O O O O O I 
Chronic ulcerative | | 

colitis 1 Oo | O | O O O O I | O 
Duodenal ulcer |I I 1 O O I | O O I 
Hodgkin’s 

lymphosarcoma l I I O O O O O I 
Scleroderma I | O O O I I O I 
Whipple's disease | 1 I O I O O O I I 
Anorexia nervosa 1 O I O O O I I O 
Total | 68 29 | 48 6 4 16 | 9 20 42 











* Roentgenologic abnormalities other than those which constitute the roentgenologic features of malabsorption. 


cases with positive small-bowel roentgen 
findings. However, 2 of the cases also dem- 
onstrated segmentation-flocculation (Fig. 5, 
£ and B) and there was 1 instance each 
of thickened valvulae conniventes and mou- 
lage pattern. 

The 7 patients with a final clinical diag- 
nosis of irritable bowel syndrome presented 
the following roentgenologic abnormalities: 
segmentation-flocculation, 5; dilatation, 2; 
thickened folds, 2; moulage pattern, 1 (Fig. 
64). 

All 3 patients with the final diagnosis of 
pancreatic carcinoma had segmentation- 
flocculation (Fig. 68) and there was one 
instance each of dilatation, thickened folds, 
moulage, and transit time longer than 4 
hours. Both patients with pancreatitis had 
segmentation-flocculation and one had a 
thickened mucosal fold pattern as well. 


Of the 68 patients in the series with ab- 
normal small-bowel roentgenologic findings, 
48 had steatorrhea (Table 11). Steatorrhea 
was present in 23 of the 28 cases of sprue 
with segmentation-flocculation patterns on 
small-bowel roentgen studies. Fecal fat was 
normal in 3 of the remaining 5 cases and 
was not studied in the 2 other cases. Seg- 
mentation-flocculation patterns were pres- 
ent in all & patients with pancreatic disease 
who had abnormal roentgenologic findings 
and all § also had steatorrhea. On the other 
hand, segmentation-flocculation was noted 
in § of the 7 cases of irritable bowel syn- 
drome in which the small-bowel roentgen- 
ologic findings were abnormal, but in only 
1 of the 5 was steatorrhea present. 


DISCUSSION 


Recent articles have tended to assign in- 
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Fic. 4. Roentgenographic findings in patients with sprue. (4) Segmeatation-flocculation pattern (arrows) in 
jejunum of 55 year old man with jejunal biopsy findings characteristic of sprue. Patient gained 17 pounds 
during 3 week period immediately following institution of gluten-free diet. ( B) Moderate generalized dilata- 
tion of small bowel in a 42 year old man with biopsy evidence of sprue. Note also short segment of bowel in 
right lower quadrant (arrows) manifesting coiled-spring appearance of intussusception, apparently of 
transient duration. (C) Transient intussusception in jejunum (arrows) of a 46 year old woman with biopsy- 


confirmed final diagnosis of sprue. This phenomenon was observed on the final film of examination, 1 hour 
and 40 minutes after oral administration of barium suspension. (D) Higher magnification of portion of C. 


creasing diagnostic specificitv to some of 
the roentgenologic features seen in sprue. [t 
has been stated,? for example, that dilata- 
tion, segmentation-flocculation, and in- 
creased secretions are highly specific in 
sprue. Other authors? have attempted to 
differentiate sprue from other entities such 
as chronic pancreatitis, intestinal lymphan- 
giectasia, Whipple’s disease, and amyloido- 


sis on the basis of differences in apparent 
fold thickness and extent of dilatation. The 
data presented herein do not support this 
degree of specificity 1n malabsorption syn- 
dromes. For example, let us consider the 
incidence of roentgenologic abnormalities 
among the 33 cases of sprue in which the 
small-bowel roentgenologic findings were 
abnormal. Despite the use of a flocculation- 
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FIG.. $. 


(4) Segmentation-flocculation pattern in loops of ileum in a 15 year old boy whose small-bowel 


biopsy was normal. (B) Earlier study at same examination shows several narrowed segments with disrup- 
tion of jejunal mucosa (arrows). These latter findings supported final clinical diagnosis of regional enteritis. 
Hypocarotenemia and low serum iron suggested secondary malabsorption, although patient did not have 


steatorrhea. 


resistant barium suspension, the segmenta- 
tion-flocculation pattern more 
frequently (28 cases) than was generalized 
dilatation (19 cases). Thirteen of the 28 
patients with segmentation-flocculation 
patterns had generalized dilatation of 
moderate degree and 3 others had only 
slight dilatation. Conversely, only 3 pa- 
tients with sprue exhibited dilatation on the 
small-bowel roentgenogram without seg- 
mentation-flocculation, and in all 3 the 
degree of dilatation was slight. These find- 
ings support the thesis that segmentation- 
flocculation is a more common roentgen- 
ologic sign of sprue than is generalized 
dilatation, even when highly stable barium 
suspensions are used. 

The distribution of the various roent- 
genologic abnormalities commonly associ- 
ated with malabsorption reveals a signif- 
icant overlap among the different diagnos- 
tic entities. Segmentation-flocculation was 
noted in 5 of 7 patients with the final clini- 
cal diagnosis of irritable bowel syndrome. 


Was seen 


The jejunal biopsy was normal in all 7 and 
no organic cause could be found for the 
bowel complaints. This 1s at variance with 
the view that modern barium suspensions 
do not produce segmentation in norma] 
patients.^ Other instances of segmenta- 
tion-flocculation patterns in this series 1n- 
cluded all 3 cases of pancreatic carcinoma, 
both cases of chronic pancreatitis, and 2 
cases each of regional enteritis and inde- 
terminate malabsorption. Such findings 
lend credence to the view that, although 
segmentation-flocculation occurs frequently 
in patients with sprue, it also occurs in pa- 
tients with other organic disorders of the 
small intestine as well as 1n some with no 
organic disease. While there was a high 
correlation between steatorrhea and seg- 
mentation-flocculation in the cases of sprue, 
pancreatic disease, and indeterminate mal- 
absorption in which small-bowel roentgeno- 
logic findings were abnormal, in only 1 of 
the 5 cases of irritable bowel syndrome with 
segmentation-flocculation was there ste- 
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Fic. 6. (4) Extensive segmentation-flocculation pattern in a 40 year old woman whose jejunal biopsy was 
normal. Note also moderate dilatation of portion of proximal jejunum. The final clinical diagnosis in this 
case was irritable bowel syndrome. (B) Segmentation-flocculation pattern within loops of ileum in a 37 
year old man with a 1 year history of diarrhea, 100 pound weight loss, and abdominal pain. Laparotomy 
revealed Grade 2 scirrhous adenocarcinoma, infiltrative ductal type, associated with pancreatitis. Note 
annular involvement of third portion of duodenum by this neoplasm (arrows). 


atorrhea. The data in this study indicate 
that, while steatorrhea is present in many 
cases with segmentation-flocculation pat- 
terns on the roentgenogram, steatorrhea 1s 
by no means always necessary for the oc- 
currence of segmentation-flocculation. 

Further evidence of the relative nonspec- 
ificity of the roentgenologic features of 
malabsorption is obtained by examining the 
incidence of thickened mucosal folds in 
the various clinical entities associated with 
abnormal small-bowel roentgenologic find- 
ings in this series. Thickened folds were 
noted in 8 cases of sprue (Fig. 74) and in 2 
cases of indeterminate malabsorption. How- 
ever, the roentgenologic appearance of fold- 
thickening was also present in 2 cases of 
irritable bowel syndrome and in 1 case 
each of regional enteritis, pancreatic carci- 
noma, chronic pancreatitis (Fig. 7B), and 
Whipple's disease (Fig. 2). 

Our understanding of the physical 
changes occurring in barium suspensions in 
contact with increased intraluminal fat and 
mucous secretions 1s primarily dependent 


on the work of Frazer and associates.’ They 
demonstrated that segmentation of barium 
could be induced by administration of some 
organic acids as well as by the products of 
lipolysis 77 vivo. In another experiment they 
roentgenographed washed segments of nor- 
mal small bowel obtained from autopsy 
specimens. As gastric mucous secretions 
were infused into the barium-filled bowel 
preparations, the barium rapidly became 
segmented, no longer adhering closely to 
the valvulae conniventes. Therefore, in an 
attempt to explain the roentgenographic 
appearance of thickened folds in patients 
without histopathologic changes in the in- 
testinal wall, it is reasonable to postulate 
that increased secretions not only can cause 
clumping of barium but also can intimately 
coat the valvulae, thereby physically dis- 
placing the contrast medium away from 
the mucosal surface. As the layer of secre- 
tions coating the mucosa increases in thick- 
ness, less barium can gain entrance to the 
spaces between the valvulae conniventes. 
Theoretically, the result of this coating 
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Vic. 7. (4) Generalized thickening of valvulae conniventes associated with moulage and moderate dilatation 
of dodo and proximal j jejunum in a 52 year old man with biopsy typical of sprue. Dilatation and dis- 
ordered mucosal pattern in duodenum are suggestive of Zollinger Ellison syndrome (there were no other 
findings to support this latter diagnosis). (B) “Thickened” and “blunted” mucosal folds in loops of jejunum 
associated with segmentation-flocculation in distal loops of small bowel (arrows) in a 63 year old man with 
chronic pancreatitis and an 18 year history of diabetes requiring insulin therapy. Air in biliary tract and 
gallbladder results from cholecystojejunostomy performed i in 195c for relief of obstructive jaundice secon- 
dary to pancreatitis. Except for steatorrhea, patient was doing well on pancreatic replacement therapy at 
time of this small-bowel examination. 


process bv excess intraluminal secretions 
together with agglomeration of the barium 
suspension would simulate fold-thickening 
on the small-bowel roentgenogram. 
Intussusception, clinically asymptomatic 
and of apparently transient duration, was 
noted in 3 cases with the final diagnosis of 


patients with sprue. If one conceives of con- 
tiguous segments of small bowel possessing 
greatly different motor tone, one might 
speculate that a distal segment of incre: ised 
tonicity could intussuscept transiently into 
the adjacent, dilated, hypotonic segment 
proximally. Whatever the cause of tran- 


sprue and in 1 case of giardiasis. This 1n- 
triguing phenomenon has been observed by 
radiologists at this clinic for many years. In 
view of this experience it is surprising to 
find only 3 published case reports of intus- 
susception associated with sprue.'?* Al- 
though the exact mechanism involved in 
formation of these intussusceptions 1s not 
known, it is possible that taey may be re- 
lated to the uncoordinated motor activity 


frequently observed 


during fluoroscopy of 


sient intussusception, we share the view of 
Ruoff and co-workers? that it is an addi- 
tional roentgenologic sign which can aid in 
establishing the diagnosis of sprue. This 
may become especially important when 
other roentgenologic signs of malabsorption 
are either lacking or equivocal. The signif- 
icance of the intussusception associated 
with 1 case of giardiasis in this series 1s con- 


jectural. 


The data from this study reaffirm the 
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primary importance of jejunal biopsv in 


establishing the final clinical diagnosis of 


sprue. Onlv 73 per cent of the cases with 
final clinical diagnosis of sprue had roent- 
genologic features of malabsorption. The 
relative nonspecificity of the roentgenologic 
features commonly seen in sprue has been 
amply demonstrated in our material. There- 
fore, we urge that small-bowel biopsy be 
performed whenever possible before barium 
examination in all cases in which sprue is 
suspected clinically. If biopsy demonstrates 
the typical histologic changes of sprue, 
roentgenologic examination of the small 
bowel may be judged by the clinician to be 
unnecessary. On the other hand, if the 
biopsy 1s normal, small-bowel roentgeno- 
logic examination should be performed, 
both to aid 1n exclusion of certain secondary 
malabsorptive states (such as pancreatic 
disease, lymphoma, protein-losing enterop- 
athy, giardiasis, and Whipple’s disease) 
and other entities (such as regional enteritis 
or neoplasia). 

Roentgenologic examination of the small 
intestine is most useful in detecting patho- 
logic anatomy in such conditions as regional 
enteritis, neoplasia, obstruction, and post- 
operative states. Although helpful in dem- 
onstrating changes commonly seen in mal- 
absorption syndromes, the roentgenologic 
examination should not be relied on to make 
a specific diagnosis in such cases. At the 
same time, it should be appreciated that the 
roentgenologic features of the so-called de- 
ficiency state are nonspecific and can, at 
times, be quite misleading. 


SUMMARY 


A retrospective study was made of 168 
patients who underwent jejunal biopsy dur- 
ing a 2 year period at the Mayo Clinic in an 
attempt to correlate small-bowel roentgen- 
ologic and biopsy findings. The results re- 
emphasize the fundamental role of the 
small-bowel biopsy in establishing the diag- 
nosis of sprue. Small-bowel roentgenologic 
examination reveals false-negative findings 
in a significant percentage of patients with 
sprue. However, in conditions such as re- 


Roentgenologic-Pathologic Correlation 


169 


gional enteritis, neoplasia, and sequelae of 
gastrointestinal surgery, small-bowel roent- 
genologic examination can provide valuable 
and highly specific diagnostic information. 
Data correlating roentgenologic abnormal- 
ities with final clinical diagnoses support 

the conclusion that the various roentgeno- 
logic signs of malabsorption are nonspecific. 
Physical changes in barium suspensions are 
probably the cause of segmentation-floc- 
culation patterns, and a similar mechanism 
very likely accounts for the apparent thick- 
ening of valvulae conniventes in cases in 
which no histopathologic changes are pres- 
ent in the small bowel. 


Harley C. Carlson, M.D. 


Section of Roentgenology 


Mavo Clinic 
Rochester, Minnesota $2901 
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INTRAMURAL HEMATOMA OF THE SIGMOID* 


By LEONID CALENOFF, M.D., and FRANKLIN LOUNSBURY, M.D. 


CHICAGO, ILLINOIS 


LEVEN cases of intramural hematoma 

of the colon have been reported in the 
literature to date. Eight were included in 
the 1957 review of Spencer et a/.* of 34 in- 
testinal hematomas. Since then, 1 case each 
has been reported by Van De Stadt in 
1962? Hess in 1964, and Nance and 
Crowder 1n 1968.? 

An intramural hematoma of the sigmoid 
was recently demonstrated by barium 
enema examination and treated surgically 
at this institution. The case had an unique 
and never before reported feature: it was 
complicated by intussusception. 


REPORT OF A CASE 

A 64 year old retired school teacher came to 
the Emergency room of Passavant Hospital at 
5:30 P.M. complaining of severe lower abdom- 
inal pain and nausea. For the past month he 
had had daily bowel movements but always 
felt an “incomplete emptying of the rectum.” 
This sensation was accompanied by a “bearing 
down feeling." As a result he started taking 
daily enemas. At 8:00 a.M. on the day of ad- 
mission he took a warm water enema as usual. 
At 11:00 a.m. the lower abdominal pain began. 
He took another enema but the pain continued 
to increase in intensity. During the hours pre- 
ceding his arrival at the hospital, he made 
several straining attempts for bowel movement 
but without success. 

He was a known hypertensive (175/100), 
weighed 200 pounds, and was 68 inches in 
height. He had had a few operations in the 
past: prostatectomy 4 years before, left inguinal 
hernia repair 3 years ago and hemorrhoidectomy 
2 years ago. 

On admission, his abdomen was soft, with 
good bowel sounds. The suprapubic area was 
tender and firm. On rectal examination, one 
examiner described “ʻa solid rectal mass, not 
movable." Another examiner reported a "large 
soft cystic mass in the right lateral aspect of 
the rectum." Admission blood pressure was 


135/85, hemoglobin 15.5 gm. per 100 ml., hem- 
atocrit 44 per cent, and white blood cell count 
I 5,400. 

On proctoscopic examination a large mass 
"looking like a ball of mucus" was seen at 6 
cm. The mass was pushed up digitally and the 
patient experienced relief. The proctoscope was 
introduced up to 22 cm. The mucosa was dark 
looking but was intact. It was decided that the 
case very probably represented a third degree 
of rectal prolapse, an intrarectal intussuscep- 
tion. Àn emergency barium enema examination 
was performed. 

At the beginning of the examination there 
was an obstacle to the barium flow (Fig. 1.7). 
The cut-off was sharp and the image seen on 
the television screen suggested a twist of the 
rectosigmold. At this point the enema tip was 
removed and the “mass”? obstructing and in- 
tussuscepting was pushed up digitally. The 
barium enema examination was continued and 
the barium passed through a narrow lumen of 
approximately 20 cm. of length in order to 
reach the normal colon (Fig. 1, B, C and D). 
The lumen measured only a few millimeters 
and was uneven in width, but the mucosa was 
smooth and sharp. An extramucosal intramural 
mass was thus outlined (Fig. 2). At no time did 
barium pass through the mucosa. 

An exploratory laparotomy was performed 
shortly thereafter. The abdominal cavity was 
filled with 1,200-1,500 cc. of dark blood, some 
of which was clotted. A large firm mass was 
felt in the pelvis. The old dark blood was com- 
ing from this area. When the sigmoid was 
reached, it became obvious that for a distance 
of 20 cm. the sigmoid was swollen, dark and 
tense, and it exhibited a long rupture of one 
tenia. The mucosa was intact. The tear was 
repaired and a diverting colostomy was per- 
formed. 

Twelve days later the patient developed a 
complete small bowel obstruction. A second 
laparotomy showed adhesions of a loop of 
ileum to the mesentery of the upper sigmoid. 
The repaired sigmoid tenia had broken open, 


* From the Departments of Radiology and Surgery, Passavant Memorial Hospital and Northwestern University Medical School, 
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TABLE I 
PUBLISHED CASES OF INTRAMURAL HEMATOMA OF THE COLON 
Clinical Barium 
Case Year Age Sex Site Etiology Manifestation Enema Treatment 
Examination 
1 1914 16 yr. M Sigmoid Injury during Intestinal No Evacuation 
local anesthesia obstruction 
for hernioplasty 
2 1gig 26yr. M  Cecum Struck in abdo- Vomiting, ab- No Resection 
men by handle of dominal pain, 
bicycle distention 
3 1920 22 yr. F Cecum Lifting heavy Pain, vomit- No Evacuation 
potted plants ing, mass right 
lower abdomen 
4 1922 Ig yr. M Hepatic Blow toabdomen Mass right Normal Resection 
flexure by wooden shoe lower 
abdomen 
5 1929 24 yr. M Ascending Struck in the Mass right Filling defect Resection 
colon abdomen lower in ascending 
abdomen colon 
6 1937 5mo. M  Rectosig- Needle puncture Intestinal No Autopsy 
moid during treatment obstruction 
with intraperito- 
neal fluids 
7 1951 7o yr. M Ascending Fell 6 months Diarrhea for — Constricting Resection 
colon prior 3 months deformity as- 
cending colon 
8 1952 30 yr. M Descending Struck in abdo- Pain, consti- | Constricting Resection 
colon men by a log pation and lesion descend- 
progressive ing colon 
distention 
g 1962 32 yr. M — Sigmoid Kicked by cow Abdominal No Resection 
and horse pain and 
vomiting 
10 1964 61 yr. F Transverse After eating Distention, No Resection 
colon heavy meal vomiting, 
vague abdom- 
inal mass 
II 1968 2g yr. M  Cecum Blow to abdomen Abdominal No Resection 
in automobile ac- pain 
cident 
12* 1968 64 yr. M  Sigmoid No trauma. Abdominal Intramural Evacuation 
Hypertension? pain and nau- lesion of sig- 


* 'This communication. 
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Spot roentgenograms taken during the barium enema examination. (4) Sudden obstruction to the 


barium flow. (B) After the intussuscepting mass is pushed up digitally, the examination is continued. An 
extensive extramucosal defect of the sigmoid 1s outlined. (C) There is a twisting-like effect at both ends of 
the lesion. The mucosa is smooth and intact and (D) there is spacing between the rectosigmoid and the 


sacrum. 


and there was also a perforation of the mucosa. 
The sigmoid mass was definitely smaller. There 
was nothing to suggest malignancy. A biopsy 
showed chronic inflammatory changes but no 
tumor. It was now clear that a large submu- 
cosal intramural hematoma had emptied bv 
rupture of the serosa and muscularis. The resid- 
ual intramural blood was diffusely infiltrated 
into the muscularis and could not be resected. 


Three months later, proctoscopic examina- 
tion showed edema, scarring and a slight steno- 
sis of the sigmoid. A few small adenomatous 
polyps were seen. A barium enema examination 
(Fig. 3) showed spasm of the sigmoid, but a nor- 
mal mucosa and a normal lumen. A week later 
the colostomy was closed. In the 6 months 
since the colostomy the patient has had no 
symptoms. 


DISCUSSION 


The presented twelfth case of intramural 
hematoma of the sigmoid occurred without 
an obvious or admitted trauma. Judging 
from the patient's symptoms, it must have 
taken about a month for the hematoma to 
attain 1ts ultimate large size (with most of 
the bleeding occurring in the 12-18 hours 
prior to surgery) and thus cause an intus- 
susception. It is difficult to establish what 
caused the initial rupture of the muscularis 
and serosa. 

A brief review of all published cases of 
intramural hematoma of the colon (Table 
1) illustrates the variety in clinical sympto- 
matology, the various etiologic factors and 
the outcome of the lesion. Trauma to the 
abdomen appears to be the leading etiologic 
factor. No major and constant clinical 
finding can be found, but abdominal pain 
and a lower abdominal mass seem to appear 
often. 

Barium examination used 


enema Was 





Fic. 2. Anteroposterior roentgenogram taken after 
completion of the fluoroscopic examination. The 
width and the intramural character of the extra- 


mucosal lesion are well seen. The intramural 
hematoma is the soft tissue density to the right 
of the narrow lumen filled with barium. 
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Barium enema examination done 3 months 
after the first examination, shows a normal mu- 
cosa, no mass and a patent lumen. Shortly after 
this examination, the colostomy seen in the right 
upper abdomen was closed. 


FIG. 3. 


only 4 times as a diagnostic means. In 1 
case the studv was reported normal; twice 
a constricting nondescript lesion was de- 
monstrated by the barium. In our case a 
more positive roentgenographic result was 
obtained. After reduction of the initial in- 
tussusception, a definite intramural mass 
was demonstrated. 

What are the roentgen characteristics of 
an intramural hematoma of the sigmoid? 
The involved segment is long, there is a 
twisting pattern at both ends and the 
mucosa is identifed as being compressed, 
effaced, but very definitely smooth and in- 
tact. The intramural mass does not have to 
have an uniform thickness throughout. The 
obstruction is not complete. Once the sub- 
mucosal intramural pattern is established, 
a few benign and rare intramural tumors 
have to be considered and ruled out: e.g., 
lipoma, fibroma, enterogenous cyst, granu- 
lar cell myoblastoma, endothelioma and 
lymphangioma.”? These tumors are usually 
more localized and more uniform in shape. 
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Anatomically, the involved colon shows a 
bluish-colored swelling of varying length 
and is sharply demarcated from the normal 
bowel.! There may be tears in the serosa 
with blood in the peritoneal cavity.’ The 
hematoma is more often found between the 
muscularis and the submucosa, since most 
of the vessels are in this area.! 

The treatment of choice is evacuation, 
but resection of the involved colon has 
never been fatal. 


SUMMARY 


A rare case of an intramural hematoma 
of the sigmoid complicated by intussuscep- 
tion Is presented. 

The entire series of 12 reported cases 1s 
briefly reviewed. 

The etiology, clinical manifestations and, 
particularly, the roentgen findings are dis- 
cussed. 


L. Calenotf, M.D. 
Department of Radiology 
Passavant Memorial Hospital 
303 East Superior Street 
Chicago, Illinois 60611 
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CLOACOGENIC CARCINOMA* 


By MORTON G. GLICKMAN, M.D., and ALEXANDER R. MARGULIS, M.D. 


SAN FRANCISCO, CALIFORNIA 


AM ROUGH magit tumorselsewhere 

in the gastrointestinal tract have been 
widely reported, those of the anus and 
anal canal have been largely ignored in the 
radiologic literature. These tumors are not 
common. Carcinomas of the anal canal and 
anus comprise fewer than 10 per cent of the 
carcinomas in the distal colon.+3 Most of 
these are epidermoid carcinomas arising in 
the anal skin. They are readily classified 
by pathologists and their prognosis is fairly 
predictable. 

Among the rest of the lesions of the anus 
and anal canal are cloacogenic carcinomas 
arising in the distal rectum and anal canal. 
Their histologic classification is difficult 
and reports of prognosis are not consistent. 
Although these tumors are within reach of 
the examining finger and proctoscope, they 
cannot be distinguished from other anal or 
rectal malignant lesions by these means. 
Occasionally they may be mistaken for 
non-neoplastic conditions, such as hemor- 
rhoids or abscess.?: 9? 

We believe that with barium enema ex- 
aminations cloacogenic carcinoma, in most 
instances, may be distinguished from other 
conditions. To our knowledge, no report of 
the roentgenographic findings of this disease 
has appeared previously. In this report, we 
will review the literature on the pathologic 
and clinical factors in cloacogenic car- 
cinoma and present the findings on barium 
enema examinations of 7 patients studied 
in our department. 


ANATOMIC DESCRIPTION 


Cloacogenic carcinoma arises from the 
mucosa or the glands of a small zone of 
transitional epithelium at the anorectal 
junction. Hermann and Desfosses! first 
described the cloacogenic zone in 1880 and 
identified it as the remnant of the embryonic 
cloaca. It consists of mucosa and glandular 


structures identical to those of the bladder 
neck and posterior urethral mucosa. In the 
adult the cloacogenic zone is 0.3 to 1.1 cm. 
long. It is situated between the rectal 
mucosa and the anal skin at the distal 
portion of the anal canal and it can be 
distinguished grossly by its dark translucent 
appearance.? 5.16 

Two different glandular structures arise 
in the cloacogenic zone: the anal ducts and 
the aberrant glands.^?'* The anal ducts 
follow a tortuous course from their orifices 
in the cloacogenic mucosa into and often 
through the lamina propria. They then 
course along the bowel wall caudad, or 
occasionally cephalad, for an unknown 
length. This may be the path along which 
fistula 1n ano develops, as well as cloacogenic 
carcinoma.*? The aberrant glands are su- 
perficial structures that remain confined to 
the lamina propria. 

Three types of cell are found in the 
cloacogenic zone. Transitional cells form 
the mucosa and line the anal ducts and 
the aberrant glands. Mucin-producing cells 
are present, predominantly in the anal 
ducts and aberrant glands. Nests of keratin- 
izing squamous cells may be present in the 
mucosa and the tips of the anal ducts.?? 


PATHOLOGIC DESCRIPTION 


Carcinomas may arise from any of the 
three major types of cells or they may con- 
sist of a mixture of the cell types. Most of 
them arise from the transitional cell mu- 
cosa and appear at the anorectal Junction. 
Carcinomas that originate from the anal 
ducts may originate anywhere along the 
path of the ducts, so that they are oc- 
casionally found in the rectum or anus 
separate from the cloacogenic mucosa. A 
cloacogenic carcinoma has been reported in 
the rectum 10 cm. above the anorectal 


* From the Department of Radiology, University of California School of Medicine, San Francisco, California. 
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junction. [n one of our patients, it was 
located 3 cm. above the anorectal junction. 

The variations in histologic appearance 
and location of these tumors, however, 
caused much confusion in their pathologic 
classification. An imposing number of 
names was given the various forms. They 
were called basaloid, basaloid squamous, 
mucoepidermoid, and epidermoid tumors, 
or cvlindroma, adenoacanthoma, and atyp- 
ical adenocarcinoma. 7:13 

In 1956, Grinvalsky and Helwig? pro- 
posed a common genesis from the cloaco- 
genic zone and applied the term “tran- 
sitional cloacogenic carcinoma” to all. This 
term is useful in clarifying the origin of 
these tumors. Some results, however, sug- 
gest that within this group the prognosis of 
certain histologic variants ditfers, perhaps 
relating to degree of cellular differenti- 
ation.?1*! Thus, as more experience is 
gained with this disease, a subclassification 
within the general grouping of cloacogenic 
carcinoma may be necessary. 


CLINICAL FEATURES 


Cloacogenic carcinoma occurs about 
twice as frequently in women as in men. It 
predominates in the older age groups. The 
symptoms are similar to those manifested 
by tumors of the anus and rectum: bleeding, 
pain, sensation of a mass, or change in 
bowel habits. Because these tumors tend to 
be more aggressive, frequently the symp- 
toms are of relativelv short duration at the 
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time of diagnosis.*? Occasionally, the diag- 
nosis is derived from the specimen obtained 
during hemorrhoidectomy or repair of fis- 
tula, and the tumor itself may be asymp- 
tomatic.? 

Of the 18 patients with cloacogenic car- 
cinoma seen at this institution since 1924, 
onlv 7 had preoperative barium enema ex- 
aminations. The clinical features and follow- 
up data on these 7 patients are presented 
in Table r. 


TREATMENT AND PROGNOSIS 


The accepted treatment is usually rad- 
ical surgery.! Postoperative irradiation has 
been given in some instances but not svs- 
tematically nor often enough for its eval- 
uation. Metastases to iliac and inguinal 
lymph nodes, to the liver, and to the lungs 
are common despite the therapy emploved. 

The prognosis is somewhat indefinite, 
since this is an uncommon disease and all 
series are necessarily small. In most series, 
à 25 to $0 per cent 5 year survival has been 
reported, the figure depending on the 
method of classification of the various 
types. The prognosis is generally more 
grave than that of adenocarcinoma of the 
rectum, and similar or slightly worse than 
with squamous cell carcinoma of the 
anus, ^ Although, frequently, the cells are 
identical to those seen in carcinoma of the 
bladder, the cloacogenic carcinoma is usu- 
ally a more aggressive and more lethal 
tumor.’ 


TABLE I 


CLINICAL DATA 











Age Duration of T" N pem 

"T and Summtoins lType of Symptoms Results of Treatment 
Sex i 

| 69 M 6 months Diarrhea Living and well 4 years 

[I 68 M 8 months Bleeding and diarrhea Died; 3 years 

TIE 47 F 2 months Bleeding Living and well 40 years 

IV c6 F IO years Bleeding Living and well 2 years 

V 75 F 3 weeks Bleeding Died; 1 year 

VI* c6 M 8 months Pain and bleeding Died; 6 years 

VII* 63 F 6 months Constipation Living and well 10 years 


* These patients were previously reported by Grodsk y.*? 
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ROENTGENOGRAPHIC FEATURES 


In our series, 6 of the 7 tumors measured 
from 2 to 4 cm. at the base and were 
rounded or flat (Table 11). The tumor pro- 
Jected plaque-like into the lumen of the 
distal rectum from one wall. Its edges 
formed a smoothly tapered obtuse angle 
with the surrounding bowel wall, rather 
than an acute angle as does a sessile polvp 
(Fig. 1 and 2). The luminal surface was 
smooth or had fine ragged ulcerations. 

Because of the tapered edges, small size, 
and location in the distal rectum, the lesion 
may be easily overlooked. Even though the 
history of a palpable mass was known at the 
time of examination, 3 of the 6 studies were 
originally read as normal. In retrospect the 
lesion was visible in all 3 studies (Fig. 3). 
Roentgenograms of the filled rectum dem- 
onstrated the tumor better than did post- 
evacuation roentgenograms. The former ac- 
centuated the plaque-like mass by the dis- 
tended lumen about it. Air-contrast ex- 
amination of the rectum further aided visu- 
alization. 

In the remaining patient of the series, 
the lesion was located in the midrectum, 
separated from the anorectal Junction by 
3 cm. The barium enema examination 
showed a mass 5 cm. in length that had 
grown circumferentially around the rectum 
to form a stenotic "napkin-ring" deformity 
(Fig. 4). The surface was grossly irregular 
and the margins formed acute angles with 
the adjacent rectum. We postulate that 
the location of the tumor in the distensible 
portion of the rectum permitted a long 


TABLE II 


ROENTGENOGRAPHIC FEATURES 














Roentgen ; " 

Case 5 Location Size Appearance 
Changes 

] Sessile polyp Rectum $ cm. Not typical 


II Large plaque Anal canal 4 cm. Typical 
III Small plaque Anal canal 2 cm. Typical 
IV Small plaque Anal canal 2 cm. Typical 
V. Small plaque Anal canal 3 cm. Typical 
VI Small plaque Anal canal 4 cm. Typical 
Small plaque Anal canal 2 cm. Typical 
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Fic. 1. Case v. Cloacogenic carcinoma. Lateral view. 
A smooth 3 cm. mass with tapered proximal and 
distal margins is located at the anorectal junction 


asymptomatic growth, so that it was more 
advanced at the time of diagnosis than the 
typical anorectal cloacogenic carcinoma. At 
this stage the tumor could not be distin- 
guished from adenocarcinoma of the rec- 
tum. 





Case 111. Cloacogenic carcinoma. Oblique 
view. A finely ulcerated 2 cm. mass located at the 
anorectal junction is well seen on the air contrast 
study. 


Vic. 2. 
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with barium and with air-contrast to vi- 
sualize the area well. 

Adenocarcinomas of the rectum are fre- 
quently larger, presumably since they re- 
main asymptomatic for a longer period. 
'They tend to have grossly irregular surfaces 
and acute angles at their edges. They are 
usually located higher in the rectum than 
cloacogenic carcinomas (Fig. 6). Frequent- 
ly they grow circumferentially and produce 
a "napkin-ring" appearance. In our series, 
the advanced cloacogenic carcinoma, which 
arose well within the rectum, appeared 
similar to rectal carcinoma. Typical cloaco- 
genic carcinoma, however, could be distin- 
Fic. 3. Case vi. Cloacogenic carcinoma. Lateral guished readily. 

view. A smooth 4 cm. mass (arrows) with tapered Villous adenoma of the rectum is usually 

proximal and distal margins is located at the ano- much more bulky, with acute angles at its 

rectal junction. The lesion was not noted at the edges (Fig. 7). The appearance of barium 
time of this examination, although in retrospect trapped between fronds of the tumor is 

there is no question of its presence. characteristic J* 

There should be little confusion between 
inflammatory diseases and cloacogenic car- 

Cloacogenic carcinoma must be differ. cinoma on the barium enema examination. 
entiated from carcinomas of the anus and Abscesses in this area are rounder and 
rectum, and from such inflammatory le- smoother. They are diagnosed clinically 
sions as hemorrhoids and abscess. Barium and rarely lead to a barium enema exam- 
enema examinations of 1o patients with 
squamous cell anal carcinoma and 15 with 
rectal adenocarcinoma were studied 1n order 
to establish differential features. 

Squamous cell carcinoma of the anus, the 
common malignant anal tumor, may pro- 
duce plaque-like masses similar to the typ- 
ical cloacogenic carcinoma. The main por- 
tion of the mass, however, lies outsice the 
rectum so that only the upper margin of 
the tumor is well defined. The lower portion 
extends through the anus and is not seen on 
the barium enema examination (Fig. 5, 4 
and B). In 4 of our 6 patients with typical 
cloacogenic carcinoma, the lower border of 
the mass was well defined. In the sixth, the 
roentgenograms were not adequate to show 
the lower border. When pathologic change 
in the region of the anus and low rectum is 
suspected, we advocate spot roentgeno- 





DIFFERENTIAL DIAGNOSIS 





FiG. 4. Case 1. Cloacogenic carcinoma, presumably 

arising from an anal duct. Oblique view. The ex- 
eis aire tensive tumor circumferentially narrows the rectal 
grams 1n Various degrees of obliquity. These lumen. At this stage it is indistinguishable from 
should be obtained with the rectum filled adenocarcinoma of the rectum. 
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Fic. 5. Case vir. (4) Cloacogenic carcinoma. Anteroposterior view. The postevacuation roentgenogram shows 
the anorectal mass (arrows) with tapering proximal and distal margins. (B) Carcinoma of the anus. Only 


the proximal margin is seen (arrows), since the distal portion of the mass extends through the anus. 





Frc. 6. Adenocarcinoma of the rectum. Oblique view. 
A 4 cm. mass with an irregular surface is present 
6 cm. above the anorectal junction. The proximal — Fic. 7. Villous adenoma. Anteroposterior view. The 





and distal margins form acute angles with the rec- tumor is quite bulky yet retains the configuration 
tal wall giving the appearance of a sessile polvp of a polyp. The surface of the tumor traps barium 


rather than a plaque. in the thin, irregular folds between fronds. 
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ination. Hemorrhoids are usually much 
smaller than cloacogenic carcinoma and 
their appearance is not constant during 
barium enema examination or at repeat 
examination. 


SUMMARY 


The anatomy of the cloacogenic zone, the 
malignant diseases that may arise therein, 
the clinical features of cloacogenic car- 
cinoma, and its prognosis, are reviewed. 

Barium enema examinations of 7 pa- 
tients are described. The roentgenographic 
appearance in 6 of these was similar. The 
lesion was plaque-like, smooth, or finely 
ulcerated, and located just at the anorectal 
junction. The upper and lower borders were 
well defined. 

This complex of changes is not usually 
seen in other anal or rectal carcinomas and 
strongly suggests cloacogenic carcinoma. 

The atypical cloacogenic carcinoma 
arising from anal ducts in a location sepa- 
rated from the cloacogenic zone is prob- 
ably indistinguishable from other carcino- 
mas of that area. 


Morton G. Glickman, M.D. 
Department of Radiology 
University of California 

San Francisco Medical Center 
San Francisco, California 94122 
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EMORRHAGE is defined as escape 

of blood from the vessels, either by 
diapedesis through intact walls, or by flow 
through ruptured walls. 

When more than 3o per cent of the 
blood volume is lost rapidly, the body is 
usually unable to compensate for the loss 
unaided and unless transfused, the patient 
will die. In a healthy man the loss of less 
than 30 per cent of his blood calls readjust- 
ing mechanisms into play which bring the 
blood volume to a more normal level 
within a remarkablv short time. Such 
immediate protective reactions include a 
lowered blood pressure, clotting, which 
occurs more suddenly after severe hemor- 
rhage,” increase in heart rate, contraction 
of the spleen, increased respiration rate, 
reduction in capacity of the vascular bed, 
and redistribution of the blood. 

Delayed reactions include replacement 
of blood volume and red blood cells. The 


rate of hemorrhaging and the source of 


the hemorrhage are therefore important 
in the initial patient evaluation. The his- 
tory of a well person who just shortly 
before admission suffers a massive hemor- 
rhage is familiar to all. The shock of an 
acute active hemorrhage can be profound, 
and if uninterrupted by normal readjusting 
mechanisms can claim life with cata- 
strophic swiftness. A history of previous 
disease, e.g., duodenal ulcer or cirrhosis 
with varices, can be the clue to the source. 
However, a silent hemorrhage without 
significant symptomatology and history is 
not uncommon. Rapid hemorrhage follow- 
ing acute trauma can offer the same over- 
whelming shock without clearcut localizing 
signs, e.g., aortic rupture, great vessel 
laceration, kidney and splenic tears, hemo- 
pericardium, etc. 

Decision as to the roentgenographic 


diagnostic procedure which will be most 
revealing is difficult. As shock deepens, 
irreversible damage becomes a threatening 
reality. Exploratory laparotomy may then 
be considered as the only means to rapidly 
identify and correct the hemorrhage; how- 
ever, this should be considered only second 
best. When faced with a small or large 
bowel full of blood at surgery, it may be 
dificult or impossible to localize the source 
of blood to a point of even a resectable 
segment. Extensive surgery may be done 
and prove totally ineffective. Blood in an 
organ does not necessarily mean that the 
hemorrhage originated in this organ. 

Arteriography can localize the point of 
hemorrhage and permit prompt operative 
hemostasis. Correct, exact localization of 
the hemorrhage site is important pre- 
operative information and cannot be min- 
imized by such commentary as, “The 
patient was too shocky,” or “We took him 
right to the operating room.” In fact, the 
more intense the hemorrhage, the better 
the chance of demonstrating the hemor- 
rhage point angiographically. We feel that 
it a hemorrhage is severe enough to war- 
rant emergency exploratory surgery with- 
out routine roentgenographic evaluation, 
then angiography just prior to surgery is a 
necessity. 

The roentgenographic demonstration of 
a hemorrhage site through the use of 
arteriography has not gained its deserved 
place in the handling of acute hemorrhage. 
We precede all selective catheterizations in 
the abdomen and chest by a “flush” aorto- 
gram with a straight catheter to better 
evaluate the over-all aortic pathology and 
to facilitate localization of individual ar- 
teries. The straight catheter is then re- 
moved and a selective vellow Ödman 
catheter is placed into the aorta and selec- 


* From the Department of Radiology, St. Luke's Hospital Center, New York, New York. 
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tively positioned into the vessel in question. 
During the arterial phase, no abnormalities 
may be seen. Therefore, serial roentgeno- 
grams are necessary and extremely im- 
portant because, as the arterial phase ends, 
opacity will gradually develop in loops of 
bowel or around organs that may be 
hemorrhaging. Opacification of a lumen of 
a hollow viscus after vascular structures 
have cleared is diagnostic of hemorrhage 
at this site. With proper technique and 
serial roentgenography, arteriography has 
been very successful. The diagnosis relies 
on the demonstration of contrast material 
in the bowel lumen or free in the soft tis- 
sues, and is relatively independent of the 
presence of other foreign materials such as 
blood or fluid in the same area,.1—10.12,13,15—20 
Not all patients will present with a 
hemorrhagic picture as acute and over- 
whelming as the above. Slow hemorrhage 
or intermittent loss of blood is probably 
more common. An excellent example of 
this 1s a gastrointestinal tract hemorrhage. 
Conventional studies of the upper or lower 
gastrointestinal tract then become the 
basic initial method of diagnosis. Angiog- 
raphy should be used when conventional 
studies have failed, but can be used initially 
if, on past admission, a similar problem 
was studied and remained undiagnosed. 
Trauma can create a problem that allows 
for a less hurried evaluation. Good ex- 
amples of this are ruptured spleen, kidney, 
or liver, which may remain undiagnosed 
early in the patient’s clinical course, usually 
because the hemorrhage will be walled off 
by protective mechanisms. Slow loss of 
blood and localized symptomatology will 
finally call attention to the area. Angiog- 
raphy is an extremely sensitive method of 
identifying the laceration and the hemor- 
rhage.! In this group of slower traumatic 
hemorrhage problems, routine roentgeno- 
graphic procedures should precede selective 
angiography, i.e., flat roentgenography of 
the abdomen, gastrointestinal studies, in- 
travenous pyelography, etc. In our ex- 
perience with experimental kidney trauma 
in the dog, considerable leakage of contrast 
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material was demonstrated on serial roent- 
genography following laceration and par- 
tial amputation of kidney parenchyma. 
Good documentation of leakage during 
splenic rupture, aortic rupture, and liver 
laceration has been recorded. 

The usefulness of selective angiography 
in hemorrhage can only be evaluated 
definitely after it has been applied and 
tested in a wide variety of clinical condi- 
tions. 

The only contraindication to percu- 
taneous femoral catheterization for ar- 
teriography has been the presence of 
severe occlusive disease, as manifest by 
claudication in the legs or weak or absent 
femoral pulsation.* In these patients, the 
axillary artery approach may offer an 
excellent alternative. 

The amount of hemorrhage required for 
demonstration of contrast medium leakage 
with seria] roentgenography has been the 
subject of many reports. Perhaps the most 
often quoted study indicates that a hemor- 
rhage of approximately o.5 cc. per minute 
is readily discernible by selective angiog- 
raphy.?* This has referred to gastroin- 
testinal hemorrhage. Hemorrhage into soft 
tissue spaces such as the retroperitoneal 
space may show contrast medium leakage 
of a much less degree, since the normal 
fluid content of the bowel would not be 
present to dilute the contrast material. 

The following examples of contrast 
medium leakage due to ruptured blood 
vessel walls illustrate the diverse applica- 
tion of angiography to the localization of 
hemorrhage. 


Case 1. This 67 year old woman entered St. 
Luke's Hospital for the seventh time with a 
complaint of massive bright red rectal hemor- 
rhage beginning suddenly 4 hours prior to ad- 
mission. Two of her previous hospital admis- 
sions had been for the same complaint. Exten- 
sive gastrointestinal investigations on both oc- 
casions had revealed diverticulosis of the 
duodenum and jejunum (Fig. 1). Diverticulosis 
of the colon was also discovered. Except for 
these findings, the gastrointestinal work-up 
failed to localize the site of hemorrhage. A 
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small bowel biopsy showed only mild chronic 
inflammation. On both occasions, the hemor- 
rhage subsided and stopped spontaneously. 
During the 1967 admission abdominal aortog- 
raphy was carried out after the hemorrhage 
had stopped. No arterial abnormalities. were 
noted. 

The patient was followed in the Out-Patient 
Department where she did well. Four hours 
prior to her present admission she complained 
of crampy abdominal pain and began to pass 
red blood and clots per rectum. Blood pressure 
was 40/0 on admission. Her hematocrit was 20 
per cent. The patient was brought immediately 
to the X-Ray Department where selective celiac 
and superior mesenteric arteriography was 
done. Selective catheterization of the celiac 
axis revealed no evidence of extravasation of 
contrast material (Fig. 2). Selective catheteriza- 
tion of the superior mesenteric artery revealed, 
in the early arterial phase, a small blush of con- 
trast material just to the left of the midline, 
superimposed in the position of the distal 
duodenal sweep or the proximal jejunum (Fig. 
3). Slightly later in the arterial phase of the 
procedure, a closer view showed the contrast 
material collecting in an oval shape. The ex- 
travasation was superimposed on the mid- 
ureter (Fig. 4). As the arterial phase ended and 
the vessels were completely cleared of contrast 
material, the blush of extravasated material was 
very well defined andsuperimposed on the region 
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Case 1. Upper gastrointestinal tract series 
shows multiple diverticula in the third and fourth 
duodenum and proximal jejunum (arrows). 
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Fic. 2. Case 1. Selective catheterization of the 
celiac axis reveals no evidence of extravasation of 
contrast material. 


of the distal duodenum or most proximal 
jejunum (Fig. c). 

At operation portions of the duodenum and 
proximal jejunum were resected (Fig. 6) to 
remove all the diverticula. It was the surgical 
and pathologic opinion that at least 1 diver- 


ticulum had been the site of hemorrhage. 





Vic. 3. Case 1. Selective catheterization of the supe- 
rior mesenteric artery reveals, in the early arterial 
phase, a small blush of contrast material just to 
the left of the midline, superimposed in the posi- 
tion of the distal duodenal sweep or the proximal 
jejunum (arrow). 


R. D. 





Fic. 4. Case 1. Slightly later in the arterial phase of 
the injection, a closer view shows the contrast 
material collecting in an oval shape. The extrava- 
sation is superimposed on the mid-ureter (arrow). 
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l'1G. 5. Case 1. As the arterial phase ended and the 
vessels were completely cleared of contrast ma- 
terial, the blush of extravasated material was very 
well defined and superimposed on the region of the 
distal duodenum or most proximal jejunum (ar- 
row). 
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lic. 6. Case 1. The gross specimen of the duodenum 
demonstrates multiple diverticula. 


Case 1r. This was the second hospital admis- 
sion of a 65 year old man with the chief com- 
plaint of recurrent bright red rectal hemor- 
rhage of 24 hours’ duration. 

The patient was first admitted 4 months 
before, at which time he received 14 units of 
blood during his Fospital stay. He was worked- 
up preoperatively for rectal hemorrhage with a 
nasogastric tube which revealed no blood in the 
stomach. An upper gastrointestinal series dem- 
onstrated a normal esophagus, stomach and 
duodenal bulb and 2 diverticula of the duodenal 
sweep and proximal small bowel. Barium enema 
examination revealed diverticulosis of the 
ascending colon (Fig. 7), and proctoscopy dis- 
closed 2 hyperplastic polyps at 25 cm. which 
were biopsied buz which were not hemorrhag- 
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FIG: 7 





7. Case 11. Barium enema examination reveals 
occasional diverticula in the ascending colon 
(arrows). 
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ing and were not felt to represent the origin of 
the hemorrhage. 

The hemorrhage was uncontrolled and the 
patient was taken to the operating room where 
a laparotomy was performed. There were no 
mass lesions present in the abdomen. A gas- 
trotomy revealed a perfectly smooth mucosa 
with no evidence of hemorrhage. The pylorus 
and first portion of the duodenum were 
visualized. and the area was closed with 
pyloroplasty. A cecotomy was performed and a 
normal ileocecal valve and multiple diverticula 
were seen. There was no hemorrhage from the 
diverticula. Approximately 2 feet proximal to 
the ileocecal valve, a Meckel’s diverticulum 
was present with a wide base and this was 
excised. The patient did well and was followed 
in the surgical clinic, where 2 months after 
surgery, a hemoglobin of 14.7 gm. per cent and 
a hematocrit of 46 per cent were recorded. 

Six days later he appeared in our Emergency 
Room with a hematocrit of 31 per cent and a 
24 hour history of recurrent red rectal bleeding. 
A nasogastric tube was passed and there was no 
evidence of blood in the stomach. He was 
transfused and a proctoscopy was performed 
which revealed blood. On the evening of admis- 
sion a percutaneous retrograde femoral ar- 
teriography was performed. Following a survey 
arteriogram with a straight red Odman 








Fic. 8. Case 11. Close-up view of the gas pattern in 
the hepatic flexure and proximal transverse colon 
(arrow points to the site which on subsequent 
roentgenograms following the injection of contrast 
material showed leakage). 
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Case ir. Selective catheterization of the 


FIG. 9. 
superior mesenteric artery reveals a large number 
of vessels well visualized in the hepatic flexure 
area with the suggestion of smudging of detail 
reflecting extravasated contrast material (arrows). 


catheter in the aorta, the catheter was changed 
to a yellow Odman catheter with a selective 
hooked end, the tip of which was placed into the 
superior mesenteric artery. Fifty cubic centi- 
meters of conray was injected. Selective cath- 
eterization of the superior mesenteric artery re- 
vealed a large number of vessels well visualized 
in the hepatic flexure area with the suggestion 
of smudging of detail reflecting extravasated 
contrast material (Fig. 8; and 9). As the vessels 
cleared, a segment of colon, principally the dis- 
tal hepatic flexure, showed increased density as 
compared to the preliminary roentgenogram, 
definitely establishing extravasation of contrast 
material (Fig. 10). That evening the patient's 
hematocrit and hemoglobin fell. 

The patient was taken to the operating room 
where a laparotomy was performed. Again there 
were no intrinsic lesions palpable in the colon, 
small intestine or stomach. With the knowledge 
of past and present barium studies, and the 
arteriogram, a right colectomy was performed. 
The opened right colon specimen revealed 
blood within the entire right colon. There were 
multiple diverticula present as well as multiple 
small sessile polyps. Hemorrhage had been 
present in this area. 
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lic. 10. Case 11. As the vessels cleared, a segment of 


the colon, principally the distal hepatic flexure, 
showed increased density as compared to the pre- 
liminary roentgenogram, definitely establishing 
extravasation of contrast material (between ar- 
rows). 
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iG. 12. Case m1. A retrograde aortic catheteriza- 
tion shows good vascularity in the left kidney. 
The lower pole vessels appear to be slightly bowed 
(arrow). No abnormalities are otherwise noted 
and no tumor staining is seen. 


Postoperatively, the patient dia well and 
there has been no recurrence of rectal bleeding. 


Case 1. An 8 year old boy presented with a 
complaint of increasing urinary frequency of 2 
to 3 weeks’ duration. There were no other 
symptoms referable to the genitourinary tract. 
An intravenous pyelogram showed extrinsic 
pressure upon the upper and middle calyceal 
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ic. 11. Case mr. Intravenous pyelogram shows 
good function of the left kidney; however, the 
mid-portion of the collecting system appears to 
be displaced downward (arrow). 


groups of the left kidney, suggesting an intrinsic 
renal mass (Fig. 11). Microscopic examination 
of the urine revealed an occasional red blood 
cell. Other laboratory studies were normal. 
Fullness in the upper left abdomen was 
noted by two examiners and one described a 
poorly defined left upper quadrant mass. 
Because of the deformed left collecting sys- 
tem and the clinical suspicion of a mass in the 
left kidnev, retrograde aortic catheterization 
and selective left renal arteriography were per- 
formed. A retrograde aortic catheterization 
showed good vascularity in the left kidney. The 
lower pole vessels appeared to be slightly 
bowed. No abnormalities were otherwise noted 
and no tumor staining was seen (lig. 12). 
Late in the retrograde aortogram a normal 
nephrogram effect was noted throughout the 
left kidney (Fig. 13). Because of the bowing of 
the lower pole vessels, a selective study was 
done. In the first second of arterial filling a large 
amount of contrast material was noted to 





Fic. 13. Case 11. Late in the retrograde aortogram a 
normal nephrogram effect is noted throughout the 


left kidney. 
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l1G. 14. Case rrr. Because of the bowing of the lower 
pole vessels a selective study was done. In the first 
second of arterial filling a large amount of contrast 
material was noted to extravasate from a lower 
pole vessel into the parenchyma (arrow). At least 
one vessel appears to have ruptured at its periph- 
eral branches. 
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lic. 15. Case mi. Slightly later in the phase of 
arterial filling a large vein was visualized prema- 
turely draining the site of arterial rupture (ar- 
rows). 
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lic. 16. Case ur. A delayed roentgenogram follow- 
ing clearing of the vessels shows a large amount 
of contrast material still retained in the lower pole 
of the left kidney (arrow). 


extravasate from a lower pole vessel into the 
parenchyma. At least one vessel appeared to 
have ruptured at its peripheral branches (Fig. 
14). Slightly later in the phase of arterial filling, 
a large vein was visualized prematurely drain- 





Fic. 17. Case m1. A delayed 15 minute roentgeno- 
gram that the extravasation into the 


g shows 
parenchyma 1s starting to clear (arrow). 
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ing the site of arterial rupture (Fig. 15). A de- 
layed roentgenogram following clearing of the 
vessels showed a large amount of contrast 
material still retained in the lower pole of the 
left kidney (Fig. 16). A delayed 15 minute 
roentgenogram showed that the extravasation 
into the parenchyma was starting to clear 
(Fig. 17). 


Case Iv. In a recent study" dogs were pre- 
pared by the Seldinger technique of retrograde 
femoral catheterization. The dogs were then 
laparotomized and prepared for kidney trauma. 
lrauma was inflicted by 3 methods; crushing, 
incision, and direct surgical amputation of a 
portion of the kidney. This case illustrates the 
typical appearance of extravasation of contrast 
material medially following a laceration of the 
medial and lower portions of the left kidney 
(Fig. 18). 
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lic. 18. Case iv. Experimental kidney trauma in the 
dog shows extravasation of contrast material 
medially folowing a laceration of the medial and 
lower portions o* the left kidney (arrows indicate 
extravasation medially). 
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Frc. 19. Case v. Experimental kidney trauma in a 
dog shows a site of extravasation in the external 
iliac artery following an unsuccessful percutaneous 
catheterization (arrow marks extravasation of 
contrast material). 


Case v. Varying degrees of vascular trauma 
were visualized during our preparations of the 
dogs for kidney evaluation; one such animal 
had bilateral femoral catheterization, on the 
right, successfully, and on the left, unsuccess- 
fully. Leakage from the left puncture site was 
visualized 30 minutes later during a study per- 
formed from the right-sided catheter (Fig. 19). 


SUMMARY 


Acute active hemorrhage from an un- 
known site can lead dramatically and 
rapidly to irreversible shock. 

Immediate surgery is often correctly 
considered to be the only means to stop this 
hemorrhage. However, extensive surgery 
may be totally ineffective unless accurate, 
preoperative localization. of the hemor- 
rhaging point is obtained. Selective ar- 
teriography is rapidly proving to be a safe, 
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accurate, reliable and relatively simple 
method of obtaining this crucial pre- 
operative information. 

Emergency selective arteriography un- 
questionably has taken an important place 
in the modern Department of Radiology. 


Richard D. Kittredge, M.D. 
Department of Radiology 

St. Luke’s Hospital Center 
Amsterdam Avenue at 114th Street 
New York, New York 10025 
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ANGIOGRAPHIC CHANGES DURING DIGESTION* 


By ALLAN LUNDERQUIST, M.D.,+ ANDERS LUNDERQUIST, M.D..,t 
and NIELS NOMMESEN, M.D.t 


KALMAR, SWEDEN 


N RECENT years mesenteric arteriog- 

raphy has been used more widely as a 
diagnostic adjunct, and the results of ex- 
aminations for tumors and inflammatory 
conditions of the large and small intestines 
have proved encouraging. Boijsen and 
Reuter’s”!" description of the angiographic 
characteristics of leiomyoma and carci- 
noma of the small intestine has made it 
possible to diagnose these tumors with a 
high degree of accuracy. 

The degree of vascularity and the inter- 
val between the capillary phase and the 
venous phase are important in angiography. 
The angiographic characteristics of some 
diseases are very subtle and interpretation 
of such fine alterations requires not only 
knowledge of the pathoanatomic changes 
produced by a given disease, but also the 
range of variation of the angiographic ap- 
pearance of the region studied with the 
physiologic state of the person examined. 
There is reason to suppose that this applies 
in particular to the viscera. The intake of a 
meal and its effect on the blood flow, as 
reflected in the angiogram, is considered 
deserving of attention. A series of subjects 
were therefore investigated by superior 
mesenteric arteriography before and after 
a meal. 


MATERIAL AND METHOD 


The material consisted of 27 patients, 
aged I4 to 70 years (mean 50.8 years), who 
were subjected to superior mesenteric ar- 
teriography. All the patients had abstained 
from food for at least 12 hours. The clinical 
diagnoses are given in Table r. 

The angiographic examination was re- 
peated in: (1) 19 patients 20 minutes after 
ingestion of 70 gm. of vanilla ice cream 
(milk fat 8 gm., milk protein 7 gm., milk 


sugar 7 gm., calcium 230 mg., phosphorus 
265 mg., iron 3 mg., vitamin A 250 IU 
sweetened with sorbitol); (2) 6 patients 20 
minutes after they had been allowed to look 
at and smell a freshly fried slice of beef, but 
not eat it, the purpose of this experiment 
being to ascertain whether visual or gus- 
tatory perception had anv effect on the in- 
testinal circulation; and (3) 2 patients 20 
minutes after they had drunk about 200 
gm. of ice water, this experiment being done 
to find out whether intake of a cold liquid 
had any effect on circulation. 

From a differential diagnostic point of 
view, I patient with local biliary peritonitis 
due to injury to the common bile duct at 
choledocholithotomy is described. 

Premedication. Thirty minutes before the 
angiographic examination (Table 1) 21 pa- 
tients received 25 mg. lergigan intramus- 
cularly; the remaining 6 had an intramus- 
cular injection of 0.7-1.0 ml. morphine- 
scoploamine (morphini hydrochloridum 10 
mg.-+scopolamini hydrobromidum 0.4 mg./ 
ml.). 

Techniques. The superior mesenteric ar- 
tery was catheterized with a red Odman 
catheter inserted percutaneously through 
the femoral artery. Fifteen ml. of urografin 
76 per cent was injected at a rate of about 5 
cc./sec. Angiograms were taken at the rate 
of 2 per second for the first 4 seconds and 1 
every other second for 14 seconds. 


RESULTS 

Neither drinking of ice water nor the 

sight and smell of freshly fried beef had any 

demonstrable effect on the appearance of 
the angiograms. 

In 7 of the 19 patients ingestion of the 

ice cream, however, was followed by a 


* From the Roentgen Departmentt (Director: Olle Müller), Central Hospital, Angelholm, and the Roentgen Departmentt (Director: 


Kaj H:son Holmdahl), Central Hospital, Kalmar, Sweden. 
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TABLE I 
SUMMARY OF RESULTS* 








Increased 
Concen- 
xr: "ii d ii Accumulation tration of 
Case Age Clinical : of Contrast | Early Venous | Contrast | Premedi- 
A ; Mesen- | Arterial bis : F Procedure 
No. (yr.) | Diagnosis : Medium in Return Medium cation 
teric Blood : ; 
Bowel Wall in Vein 
Flow 
after 
Food 
1, R.P 56 | Pancreatic +--+ +++ from jejunum | +4-+ | Lergigan Ice cream 
carcinoma in jejunum 
AR J 65 | Intestinal -+ from jejunum ++ Lergigan Ice cream 
bleeding in stomach and 
jejunum 
3. A.J. 43 | Malabsorp- o o o o Morphine- Ice cream 
tion scopolamine 
4. U.M. | 57 | Restless FF SE from jejunum + Lergigan Ice cream 
legs in jejunum 
$5 oe 47 | Restless o o o o Morphine- Ice cream 
legs scopolamine 
6. W.H. | 35 | Pyelitis ++ ++ from jejuncm + Lergigan Ice cream 
in jejunum 
9..K Js 47 | Renal ++ o o o Lergigan Ice cream 
tumor 
8. F. E. 51 | Hyperten- “+ ++ from jejunum +-+ Lergigan Ice cream 
sion in jejunum 
9. G.K. | 66 | Tumorin T o o o Morphine- Ice cream 
liver scopolamine 
10. H. R. | 60 | Restless En spp from jejunum | ++ Morphine- Ice cream 
legs in jejunum scopolamine 
IL V.K. | 55. | Renal + Tc from jgonen + Lergigan Ice cream 
tumor in jejunum and ileum 
12, N. W.| ss | Diarrhea + o o o Morphine- Ice cream 
scopolamine 
13. K. J. 14 | Colitis o o slower than o Lergigan Ice cream 
control 
14. K. W. 19 | Crohn's o o o o Morphine- Ice cream 
disease scopolamine 
15. G.M. | 59 | Crohn's Oo o o o Lergigan Ice cream 
disease 
16. G. J. 64 | Renal o + from jejunum | +++ | Lergigan Ice cream 
tumor in jejunum 
17. S5. B. 67 | Renal + o o o Lergigan Ice cream 
tumor 
18. U. L. | 31 | Renal spon sop from jejunum | +44 | Lergigan Ice cream 
tumor in jejunum 
19. A.R. | 7o | Renal + epp from jejunum | +++ | Lergigan Ice cream 
tumor in jejunum 


* Dilatation of mesenteric artery, increased arteria! blood flow, accumulation of contrast medium in bowel wall, and increased 
concentration of contrast medium in vein after food ingestion is graduated from slight (+), medium (++), to marked (+++). 
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TABLE I (Continued) 
Increased | 
Dilatation | Degree of = Concen- 
l u of icedi Accumulation tration of 
Case Age Clinical | i of Contrast Early Venous | Contrast Premedi- 
en 5 i ; Mesen- Arterial "Je qp 
No (yr.) Diagnosis Medium in Return Medium cation Procedure 
7 teric Blood ; ght 
Bowel Wall in Vein 
Artery Flow 
after 
Food 
ao, S. B. 36 | Gastric o | O O Oo O Lergigan Beef 
ulcer 
21. N.M 70 | Prostatic Oo o Oo o Oo Lergigan Beef 
carcinoma 
25. 3 5o | Restless legs O O Oo Oo Oo Lergigan Beef 
23. 0. 0, 68 | Renal o o O O O Lergigan Beef 
tumor 
da. h M. 18 | Renal O O o O o Lergigan Beef 
trauma 
25. S.A. 48 | Restless legs O Oo Oo O O Lergigan Beef 
26. M. N. | 6o | Abdominal O O [e O O Lergigan Ice water 
pain 
27. G. A. 61 | Renal Oo o Oo Oo o Lergigan Ice water 
tumor 





marked increase in the blood flow through 
the duodenum and the upper jejunum; 7.e., 
that segment probably involved in the ab- 
sorption of food. In that segment of the 
intestinal wall there was a dense accumula- 
tion of the contrast medium in the capillary 
phase, and the contrast medium passed 
rapidly into the veins (Fig. 1, A-E). Similar, 
but less marked changes were seen in 3 
other patients. In 4 patients the only dif- 
ference noticed was an increase in the ar- 
terial blood flow, and in 4 no change in the 
angiographic appearance was observed. In 
4 patients the increase in blood flow was 
accompanied by a measurable dilatation of 
the mesenteric arteries. In 1 patient with 
ulcerative colitis the passage of contrast 
medium into the veins was slower during 
absorption than before ingestion of the test 
meal. 

In 1 patient with biliary peritonitis the 
angiographic appearance was about the 
same as in those patients in whom inges- 
tion of ice cream was followed by the larg- 

















est vascular changes. This case is described 
below. 


REPORT OF A CASE 


The patient was a 60 year old man with 
biliary peritonitis a few days after operation 
because of stones in the gallbladder and the 
common bile duct. Accidental surgical injury 
of the common bile duct was suspected. One 
week after the operation, celiac and superior 
mesenteric arteriography was done to chart the 
vascular anatomy before re-operation. 

Angiographic findings (Fig. 2, A-C). There 
was marked increased blood flow through the 
duodenal and upper jejunal wall, where the 
capillary phase appeared earlier than in other 
segments of the digestive tract studied. The 
concentration of the contrast medium in the 
wall of the duodenum and upper jejunum was 
pronounced, and in that region the veins were 
early filled with contrast medium of high con- 
centration. Apart from this local increase in 
blood flow the angiographic appearance was 
normal. 

Operation on the following day revealed 
biliary peritonitis of the duodenum and upper 
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lic. 1. Case 19. A 70 year old woman. Superior mesenteric arteriograms in the fasting state: (£) 2 seconds 
after the start of the injection, and (B) 4 seconds after the start of the injection. 


jejunum, whose intestinal serosa was very red 
and coated with fibrin. The injury of the com- 
mon bile duct was repaired. 


DISCUSSION 


Animal experiments have shown that the 
blood supply to the splanchnic area in- 
creases after meals, but it would appear 
that no attempts have been made to find 
out whether consumption of a meal has any 
effect on the angiographic appearance of 
this area. 

Herrick e? alt measured the blood flow 
through the femoral artery, common ca- 
rotid artery and superior mesenteric artery 
in dogs in the fasting state and after a meal 
ingestion. Contrary to current belief they 
found that the blood was not diverted from 
the somatic tissue to the visceral organs 
during digestion of the food. The blood flow 
increased in all the vascularized areas stud. 
ied. Similar results were reported by Rein- 
inger and Sapirstein? who concluded that 
"jt is clear from these results that during 
digestion there 1s a uniform increase in the 


blood flow to all organs.” Varró et a/.! stud- 
ied the blood flow through isolated jejunal 
loops in the dog after introduction of iso- 
tonic glucose solution, isotonic glycine solu- 
tion, physiologic saline solution and disten- 
tion with air. Glucose and glvcine solution 
increased the blood flow and oxvgen con- 
sumption. Physiologic saline produced a 
smaller increase of the blood flow and dis- 
tention with air caused no change at all. 

Our examination showed that ingestion 
of ice cream can cause a marked regional in- 
crease of the blood flow with a striking 
change of the angiographic appearance. It 
was noteworthy that the regional increase 
of the blood flow was confined mainly to 
that part of the alimentary tract involved 
in absorption of food. The investigation by 
Herrick eż a/.4 suggested a uniform increase 
of the blood flow to various organs during 
digestion, but their method did not allow 
evaluation of possible local changes in the 
areas studied. 

The reaction of our patients was not uni- 
form. In 4 of the 19, ingestion of ice cream 
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Fic. 1. (C) The same patient 20 minutes 
after a meal and 1.5 seconds after the 
start of the injection. The capillary phase 
is already visible in the upper jejunum. 
(D) 3.5 seconds after the start of the injec- 
tion. Dense accumulation of contrast me- 
dium in the wall of the upper jejunum. 
Veins are already seen from the same re- 
gion when small arteries are still filled 
with contrast medium in other parts. (E) 
Veins from upper jejunum filled with con- 
trast medium of high concentration 4 sec- 
onds after the start of the injection. 


produced no angiographic changes. There as Crohn's disease and malabsorption. From 
may be many reasons for the failing re- previous unpublished pharmacoangiograph- 
action. One would have to presume that ic investigations with bradykinin, we know 
the emptying of the stomach was delayed; that the reaction to this vasoactive agent 
3 of the patients had intestinal disease such can fail or be reversed. In 1 of the patients 
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in this series who had Crohn's disease, the 
arteriovenous passage of the contrast me- 
dium was slower during digestion than in 
the fasting state. 

The reaction of the intestinal vessels may 
perhaps also vary with the type of pre- 
medication. Twenty-one of our 27 patients 
received 25 mg. lergigan before the exam- 
ination and 6 had 0o.7-1.0 ml. morphine- 
scopolamine. In 3 of the latter group no 
changes occurred in the angiographic ap- 
pearance during digestion. 

Neither drinking of 1ce water nor the 
sight and smell of fried beef produced any 
change in the angiographic appearance. 
These 2 groups were, however, too small to 
warrant any conclusions. 

The angiographic appearance of those 
patients in whom the vascular response to 
consumption of ice cream was strongest 
could not be distinguished from that of a pa- 
tient with local biliary peritonitis. Chronic 
inflammatory changes in the small in- 
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l'1G. 2. A 60 year old male with biliary peri- 
tonitis localized to the duodenum and 
upper jejunum. (4) Combined celiac and 
superior mesenteric arteriogram. Early 
capillary phase of duodenum and upper 
jejunum. (5) Dense accumulation of con- 
trast medium in the same region from 
which veins are filled with contrast me- 
dium of high concentration (C). 


testine, e.g., in Crohn's disease, can, how 
ever, be differentiated from biliary peri- 
tonitis despite many features in common. 
6.7.8 [n Crohn's disease with active inflam- 
matory changes the blood flow through the 
affected segment of the intestinal wall is 
increased. The arteries supplying the af- 
fected segment of the intestine are markedly 
dilated and in the periphery there 1s an 
abrupt tapering of the arteries, which 
branch at right angles instead of normal 
acute angles. In the capillary phase there is 
an accumulation of the contrast medium 
in the intestinal wall, and later early filling 
of the draining veins with contrast medium 
in relatively high concentration. The 
marked difference in the appearance of the 
angiogram after the consumption of food 
is that here the arteries are of normal di- 
ameter and branch with normal acute 
angles. 

Physiologic variations of the blood flow 
through the intestines can thus produce 
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several angiographic changes previously 
thought to be signs of pathologic conditions. 
Arteriovenous shunting of the injected 
contrast medium was formerly considered 
a sign of a malignant tumor. Recently the 
interpretation of the phenomenon in the 
cerebral and intestinal circulation has been 
revised. Lanner and  Rosengren? and 
Cronqvist and Laroche? observed arterio- 
venous shunting of contrast medium in 
carotid angiography in patients with cer- 
ebral focal ischemia, while Ódman,? Boijsen 
and Reuter,! and Lunderquist and Lunder- 
quist*? found an early passage of contrast 
medium into veins in inflammatory con- 
ditions of the intestine. 

We have now shown a rapid arterio- 
venous passage of contrast medium also 
under physiologic conditions. Refinement 
of the interpretation of the angiograms re- 
quires further investigation of the appear- 
ance of the angiograms taken under various 
physiologic conditions. 


SUMMARY 


In an investigation of subjects with su- 
perior mesenteric angiography in the fasting 
state and during digestion, 1t was found that 
the intake of a meal produces a change 
simulating that seen in inflammatory dis- 
eases. 

Differential diagnostic problems are il- 
lustrated. 


Anders Lunderquist, M.D. 
Central Hospital 
Kalmar, Sweden 
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SOME OBSERVATIONS ON THE PRACTICAL 
USES OF A-MODE ULTRASOUND* 


By BARRY B. GOLDBERG, M.D.,} and J. STAUFFER LEHMAN, M.D.1 


PHILADELPHIA, PENNSYLVANIA 


URING the past decade there has 

been an increasing recognition and 
acceptance of the value and capabilities of 
diagnostic ultrasonography as an impor- 
tant addition to the armamentarium of 
medical diagnostic procedures. Echoen- 
cephalography for the determination of the 
position of the diencephalic midline brain 
structures has an established position as a 
favorable standard procedure in many hos- 
pitals and medical centers? Echocardi- 
ography for the evaluation of cardiac val- 
vular disease and for pericardial effusion 
also occupies a respected position.*:!! 

In the United States initial interest in 
diagnostic ultrasound has been concen- 
trated on the uses of A-mode ultrasonic 
techniques; however, many of the more 
recent investigations have been devoted to 
the application of the more complicated 
and complex two-dimension B-scan ultra- 
sonic displays and techniques.!:9!9? 

Recently, there has been a renewed 1n- 
terest in the simpler and less complex pro- 
cedure of A-mode studies and their use as 
applied to a variety of diagnostic applica- 
tions. 

It is the purpose of this presentation to 
discuss further some of our experiences in 
the use of A-mode ultrasonography as 
applied to echo fetal cephalometry, echo- 
aortography and echodifferentiation of 
masses as to their cystic or solid nature. 
Additional observations have been made 
since our previous publications on these 
subjects?9?9,7 and will be presented. 


PRINCIPLES OF A-MODE ULTRASONOGRAPHY 


In the A-mode presentation the reflected 
ultrasound or echoes are displayed on the 
face of the oscilloscopic screen as vertical 


deflections on a time base horizontal trace. 
The stronger the echo, the greater will be 
the deflection. The strength of the echo will 
vary depending upon the nature of the 
acoustic interface (reflecting surface) en- 
countered by the ultrasonic beam. Thus, an 
interface composed of substances of marked 
acoustic mismatch (acoustic impedance), 
such as a tissue-air interface, will produce 
almost complete reflection and the stron- 
gest echo, while a solid-to-solid interface of 
tissues having only slight differential acous- 
tic mismatch will produce a comparatively 
weak echo. 

The distance of the vertical deflections 
(echoes) on the time base trace is a mea- 
sure of the time between transmission of 
the ultrasonic pulse and the reception of 
the echoes. With a knowledge of the ve- 
locity of ultrasound in tissues, the distance 
between echoes may be calibrated in centi- 
meters on the oscilloscopic trace. Hence, a 
measurement of a mass or structure having 
boundary reflecting interfaces 1s accom- 
plished. Using these principles, A-mode 
techniques are capable of measuring the 
dimension and diameters of a number of 
organs, structures and masses. 

Since, as previously mentioned, the 
strength and display of interfaces vary 
with the acoustic impedance of various 
interfaces, it is possible to explore sonicallv 
the nature and composition of structures. 
Masses which are cystic in nature, con- 
taining essentially homogeneous fluid, will 
usually present strong echo reflecting 
boundaries. The fluid-filled content of such 
masses is acoustically homogeneous with no 
interfaces and, hence, is not productive of 
even weak echoes. In contrast, solid tissue 
masses are inherently nonhomogeneous in 


* From the Department of Radiology, Hahnemann Medical College and Hospital, Philadelphia, Pennsylvania. 
f Present Address: Assistant Professor of Radiology, Temple University School of Medicine, Philadelphia, Pennsylvania. 
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their acoustic properties. The supporting 
stroma, the blood vessels and vascular 
spaces, and the usual moderate variations 
in tissue composition within solid masses 
provide interfaces of acoustic mismatch 
from which echo reflections may be ob- 
tained. Usually, these internal acoustic 
interfaces produce echoes of a weaker na- 
ture than the boundary interfaces of the 
mass. Accordingly, by suitable electronic 
amplification, these weaker echoes may be 
displayed and recorded. The ultrasonic 
A-mode differentiation of a cystic and a 
solid mass thus rests with the display of 
internal interfaces in a solid tissue mass 
and their absence in a fluid-filled mass. 
Such differentiation is established by ob- 
serving (and recording) the echo pattern of 
a given mass through several ranges of echo 
amplification, thus determining whether or 
not internal interfaces are present. 

The A-mode technique for differentiation 
of cystic and solid masses has been pre- 
viously described in detail.” Basically, 
the equipment settings are so adjusted that 
there is uniform amplification of echoes 
from the ultrasonic beam source (trans- 
ducer) to a depth of 15 cm. This is ac- 
complished by appropriate settings of the 
time-varied-gain (TVG) electronic con- 
trols. Utilizing low amplification (gain) 
settings, it is possible to display only the 
strong boundary echoes of a mass or, in 
other words, the near and far wall hors 
and thereby obtain a measurement of the 
diameter of the mass. As electronic amplifi- 
cation is increased (by higher gain settings) 
the interfaces within a solid tissue mass 
producing weaker echoes are displayed. 
Thus, the solid tissue mass display *'fills-in" 
as amplification power is increased. A 
fluid-filled mass with homogeneous liquid 
content remains free of such display 
“fill-in,” since it contains no significant 
internal interfaces (Fig. 1). It has been our 
observation that cystic masses less than 
2.5 cm. in diameter and similar-sized solid 
masses cannot readily be differentiated. So- 
called reverberation phenomena producing 
apparent echoes regional to the internal 
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Solid Cyst 


Fic. 1. Typical higher gain patterns of solid 
and cystic masses. 


boundaries of cystic masses result in a dis- 
play pattern of false “fill-in” for such small 
cystic masses. However, with superficial 
masses, such as those EM the breast, the 
lower limit of ultrasonic differentiation is 
nearer I cm. (Fig. 2, 4 and B). 

The technical procedure we have utilized 
involves precise localization of the mass by 
clinical examination or roentgen study, and 
from these studies the ultrasound trans- 
ducer is applied to the skin in the closest 
possible approximation to the mass; the 
A-mode ultrasonic examination is then 
performed. A lead shot is placed on the skin 
at the position of the transducer and a 
suitable roentgenographic study is made. 
This control roentgenogram aids in es- 

tablishing whether the ultrasonic beam has 
been directed to the mass under investiga- 
tion. The transducer should be positioned 
as close to the mass as possible, for 1t has 
been found that the closer the two are ap- 
proximated, the more readily a charac- 
teristic ultrasound pattern can be obtained. 


ECHO FETAL CEPHALOMETRY 


The determination of the biparietal di- 
ameter of the fetal head 77 utero 1s informa- 
tion of obstetrical importance in certain 
situations. It provides not only a reason- 
ably accurate measurement of fetal head 
size but also, by extrapolation from pub- 
lished tables correlating fetal head bipari- 
etal diameters with fetal maturation and 
fetal weight, some estimation of weight and 
gestational maturity of the fetus can be 
established. The biparietal diameter may 
be measured with considerable accuracy by 
the A-mode technique, and these measure- 
ments correlate well with postpartum ultra- 
sonic and post-delivery caliper measure- 
ments. The variance between prepartum 
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Fic. 2. Breast cyst. (4) Low and high gain echo patterns. (B) Mammogram (lead 
shot markers identify previous biopsy sites). 


ultrasonic and postpartum measurements Is 
in the range of less than 2 mm.5 The A- 
mode study with low amplification (gain) 
settings can achieve display of only the near 
and far wall skull echoes, representing the 
parallel parietal bones. A refinement of the 
technique 1s accomplished by increasing 
the amplification and recording the intra- 
cranial midline echo complex, providing 
additional assurance that the measurement 





ic. 3. A-mode ultrasonic measurement of fe*al bi- 
parietal diameter. (47) Low gain for obtaining 
measurement. (B) High gain showing midline 
echo. 


obtained actually represents the biparietal 
fetal skull diameter. We have been suc- 
cessful in recording the midline echo in the 
great majority of our cases (Fig. 3, Æ and 
B. 

Echo fetal cephalometry can be of value 
in the prepartum diagnosis of hydro- 





——————— 123 mm 





— 86 mm —— 


liG. 4. Measurement of a hydrocephalic fetal skull. 
(4) Initial biparietal diameter. (2) Biparietal 
diameter after decompression of the head zz utero. 
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cephalus and management of this problem. 
This 1s illustrated by the following instance: 
An echo cephalometric study was per- 
formed on a pregnant woman clinically 
suspected of having an abnormally large 
fetus. The ultrasound study revealed a 
fetal skull biparietal diameter of 123 mm., 
diagnostic of hydrocephalus. The abnormal 
head size obviously precluded normal 
vaginal delivery. Spontaneous fetal death 
occurred, followed by aspiration of the 
excessive ventricular fluid by means of a 
transabdominal intrauterine teflon needle 
puncture of the fetal head. During the 
aspiration, serial ultrasonic determinations 
of the biparietal diameter were used to 
indicate when there was sufficient collapse 
of the distended fetal skull to permit 
vaginal delivery, thus obviating the need 
for a cesarean section (Fig. 4, 4 and B). 


ECHO AORTOGRAPHY 


Our initial results in measuring the ab- 
dominal aorta by ultrasound have been 





48mm Overall Dimensions 
w 


4 














'4àmm Overall Dimensions 


Practical Uses of A-Mode Ultrasound 


ZO 
previously recorded. In general, the 
diameter of the aorta can be measured onlv 
with low amplification settings, because of 
interfering reverberation phenomena noted 
at higher amplification. The identification 
of the aorta depends upon recognition of 
its typical expansile pulsation. In more 
than 100 patients, some of whom had nor- 
mal aortas and some with aneurysms, 
satisfactorily accurate measurements of 
the lumen diameters and aortic wall thick- 
nesses were obtained (Fig. 5). We are 
currently following 12 patients with dilated 
and aneurysmal aortas by serial ultrasonic 
determination. Over a 2 year period, only 1 
of these patients has shown any appreciable 
enlargement of the aortic diameter. The 
increase in the aortic diameter of this pa- 
tient over a 6 month interval was of the 
order of 7 mm., a basis for corrective sur- 
gery which has been performed (Fig. 6, 4 
and B). Such an instance demonstrates the 
value of serial follow-up ultrasound study. 
It has been reported that approximately 10 
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Fic. 5. Aneurysm of the aorta. There is accurate correlation of lumen size by aortography and ultrasound. 





-28 mm— 





Fic. 6. Ultrasonic measurement of dilated aorta. 
(A) Initial measurement. (B) Seven millimeter in- 
crease in size of lumen after 6 month interval. 


per cent of persons over 60 years of age 
have aneurysmal changes in the aorta.? To 
this high incidence group, ultrasound lends 
itself as a safe, inexpensive and easily per- 
formed method of survey. 
DIFFERENTIATION OF THE 
NATURE OF MASSES 

Classification of tumors and 
cysts into categories of solid or cystic 
structures was attempted in 275 cases, 
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using A-mode ultrasonographic studies. 
All 275 cases had subsequent verification 
by roentgenclogic, surgical or autopsy 
observations. The accuracy of the ultra- 
sound opinion of either solid or cystic 
structures or masses per cent 
(Table 1). 

As previously fluid-filled 
masses or structures remain internally 
echo-free, at both low and higher amplifi- 
cation settings. Solid tissue masses or 
structures with numerous internal inter- 
faces produce an ultrasonic pattern of 
multiple internal echoes at the higher am- 
plification settings. 

Cystic masses can be further subdivided 
into simple unilocular cysts with no echoes 
other than their boundary echo deflections, 
and the multiloculated varieties contain- 
ing septa, pus, blood or mucous material 
which display scattered echoes within the 
general cyst pattern at higher amplification 
settings (Fig. 7, 7 and B). 

Solid tissue masses may also present 
certain characteristic patterns, depending 
upon the acoustic interfaces within the 
mass. In evaluating pelvic masses, we have 
learned to recognize the pattern of the 
dense compact uterine fibroid which pro- 
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Fic. 7. Ultrasonic pattern of cystic masses. (/7) Simple unilocular cyst. (B) Multiloculated cyst. 


TABLE I 


275 PROVEN MASSES STUDIED BY ULTRASOUND 





























Ultrasound Diagnosis Incorrect 
Types of Masses Total —— Ultrasound 
Solid Cystic Diagnosis 
Chest 
Mesothelioma I I = - 
Bronchogenic carcinoma 5 5 — — 
Mediastinal 
Pericardial cyst 6 -— 6 — 
Mediastinal cyst I | -— 
Thymoma 3 3 - - 
Teratoma I l 
Thyroid adenoma 2 2 
Neurofibroma 2 2 - 
Hematoma 3 -— 3 
Breast 
Cyst 4 =s 4 = 
Tumor 5 4 | 
Gastrointestinal 
Gastric carcinoma 3 3 -- — 
Pancreatic carcinoma 2 2 — s 
Pancreatic pseudocyst I -— | 
Colon carcinoma I I — 
Hepatobiliary 
Gallbladder (including abscess) 10 —- 10 - 
Normal liver 5 5 — gs 
Multicystic liver 2 — 2 — 
Abdominal 
Adrenal cyst I -— I —— 
Mesenteric cyst I —— I — 
Abdominal lymphoma 4 » l | 
Mesenchymal sarcoma I I —— - 
Spleen—lymphoma 7 6 I l 
Renal 
Normal 6 b — - 
Tumor 23 23 - 
Necrotic tumor 3 2 | 
Cyst 73 3 70 3 
Polycystic 3 — 3 
Hematoma 2 = 2 
Abscess 2 —- 2 
Hydronephrosis 2 -— 2 — 
Urinary Bladder 
Normal 9 — 9 pis 
Ovarian 
Unilocular cyst I9 — 19 = 
Multilocular or mucinous cyst 13 — 13 = 
Carcinoma 5 4 
Tubo-ovarian abscess 2 - d 
Dermoid 
basically solid 2 2 - 
basically cystic 3 x 5 few 
Uterine 
Fibroid 20 20 — => 
Endometrial carcinoma 3 3 - um 
Early pregnancy 8 — 8 - 
Postpartum 5 E = =F 
Hydrocolpos I — 1 a: 
Total 275 108 167 9 
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FIG. 8. Solid tissue masses showing variations in echo patterns due to differences in density. 
(4) Less dense tissue. (5) More dense tissue. 


duces fewer echoes than do less dense tu- 
mors, which have a tendency toward com- 
plete echo “fill-in” (Fig. 8, Æ and B). 

Normal solid organs and cysts are, of 
course, readily differentiated but solid 
organs may present an ultrasonic pattern 
not appreciably different from solid tumors. 
Correlation with knowledge of the general 
size and position of normal organs is of 
paramount importance in this connection. 
Close comparison of roentgenologic find- 
ings with the ultrasound observations is 
mandatory for avoidance of errors in inter- 
pretation. 

During an A-mode ultrasound survey for 
evaluation of splenic enlargement in one 
patient, a § cm. cyst pattern was displayed 
in the region of the kidney. Urography 
confirmed the presence of a renal mass. The 
ultrasonic impression of renal cyst was con- 
firmed at the time of surgery for splenic 
removal (Fig. 9, 4 and 5). 

The optimal location for needle puncture 
fluid aspiration may be ascertained by 
A-mode ultrasound study. Such ultrasound 
study has been of value not only in aspira- 


tion of renal cysts but also in localization 
and evacuation of loculated pleural effu- 
sions. Following aspiration, diminution in 
the size of cvsts or fluid collections can be 
readily recorded by ultrasound study. 


SUMMARY 


A-mode ultrasonography is proving to be 
a useful procedure in an increasing number 
of anatomic sites and pathologic conditions. 
While the application of A-mode ultra- 
sonography for determination of the posi- 
tion of the midline brain structures has 
already gained wide acceptance, there are 
other A-mode applications which afford 
considerable practical usefulness. 

Echo fetal cephalometry for measure- 
ment of the fetal biparietal diameter 77 
utero is an accurate procedure, as is echo 
aortography for measurement of the lumen 
and wall thickness of the abdominal aorta. 
In a series of 275 proven cases,* A-mode 
ultrasonic differentiation of solid and cystic 


* Some of these studies were done at the Albert Einstein Medi 
cal Center, Philadelphia, Pennsylvania.?.!3 
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l'1G. 9. Renal cyst discovered during survey of abdomen for evaluation of enlarged spleen. 


(4) Low and high gain echo patterns. (B) Intravenous urographic roentgenogram. 
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ON THE ADVERSE REACTIONS TO CONTRAST 
MEDIA, AND THEIR INCIDENCE 


ROGRESS in radiology has, in a large 

measure, paralleled the evolution and 
development of contrast media. Our daily 
studies investigating the gastrointestinal, 
urinary, and biliary tracts, and the more 
intricate procedures involved in vascular 
and neuroradiologic examinations bespeak 
the advances that have been made, and 
attest to the ever broadening horizon of 
clinical and scientific investigation at our 
command. The benefits that have accrued 
therefrom are immeasurable. 

The requirements for high technical 
standards, clear cut sharply defined radio- 
graphic images, are exceeded only by the 
demands for increased patient safety— 
undisturbed anatomy and physiology of the 
tissues and organs involved, absence of 
toxicity and morbidity—following the ad- 
ministration of contrast media. 

The progress that has been made in the 
development of contrast media, especially 
in the last decade, is most heartening, yet 
the specter of adverse reactions, morbidity 
and death following their use still haunts 
us. This becomes all the more significant 
with the rapid increase if not explosive 
rise in the number of vascular procedures 
performed. 

The mechanism of adverse reactions re- 
mains obscure and the cause unknown. 
Occurrence is unpredictable and unwel- 
come. Although some statistical studies 
may reveal a relatively low incidence of 
morbidity and death, the fact remains that 
for the patient who succumbs to a fatal 
reaction the incidence is 100 per cent. This 
is neither the time nor the place to debate 
the theories attempting to explain the 
causes of adverse reactions, but to take 


cognizance of such occurrence, and of the 
potential hazard to the patient, the an- 
guish to the radiologist, the distress and 
grief to the family. 

The results of several surveys on adverse 
reactions have appeared in the literature. 
The large series reporting on fatal reac- 
tions are those of Jungmichel (1940), 
Pendergrass e£ al. (1942, 1958), DeBacker 
(1950), Coliez e al. (1955), Frommhold 
and Braband (1960), Wolfromm et al. 
(1965), and Toniolo and Buia (1966). These 
include over 25,000,000 intravenous urog- 
raphies with a total of 258 deaths and 
about 7 million intravenous cholangiog- 
raphies with a total of 48 deaths. The 
number of unreported deaths remains 
unknown. Other much smaller series indi- 
cated adverse reactions and death following 
cardiac and vascular studies. 

It is thus obvious that while we have at 
our disposal contrast media of greater 
safety than in the past, both fatal and 
nonfatal reactions still occur. Their inci- 
dence is higher in some types of investiga- 
tion than in others. 

However, the true incidence of these 
reactions is not known. Routine reporting 
of adverse reactions or death is uncommon, 
and there is no machinery set up for such 
reporting. At present, reporting of adverse 
reactions is on isolated cases, on a volun- 
tary basis, to the A.M.A. Registry on Ad- 
verse Reactions, to The Food and Drug 
Administration, or to the manufacturer. 
Such reporting does not reflect total activ- 
ity or number of patients examined, and 
therefore is of no statistical significance. 
The need for a more effective and complete 
system of reporting is quite obvious. Only 
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then can the number of adverse reactions 
be related to the total examinations per- 
formed and a true incidence determined. 

The gap in our knowledge in this area 
was recognized at the last International 
Congress of Radiology. As a result a group 
of Radiologists Joined together to form the 
Committee on Safety of Contrast Media. 

This Committee consists of: Dr. James 
Ryan, Australia; Dr. George Ansell, En- 
gland; Dr. Robert Coliez, France; Prof. 
Walter Frommhold, Germany; Prof. G. 
Toniolo, Italy; Prof. George F. Saltzman, 
Sweden; Dr. William H. Shehadi, U.S.A., 
Chairman. 

The purpose of this Committee is to en- 
courage adequate and complete reporting 
by interested radiologists. This calls for a 
central pool for the collection of data. The 
free exchange of information so gained can 
do much to prevent avoidable complica- 
tions and at the same time provide material 
for research, which may bring us closer to 
an understanding of the nature of adverse 
reactions and a discovery of their cause. 
A program for a broad prospective survey 
with accurate, well controlled continuous 
reporting should thus be established. This 
will require the full cooperation of inter- 
ested radiologists and other physicians, 
working in different centers, coordinating 
their efforts, pooling their information 
with continuous reporting of all examina- 
tions. 

Keen interest in the incidence and grave 
concern over the problem of adverse reac- 
tions was in strong evidence at a recent 
meeting in Berlin with representatives of 
the major companies which manufacture 
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contrast media throughout the world. A 
great deal of work is being done on the 
pharmacology and physiology of contrast 
media. It is the intention of this Committee 
to help coordinate this work and bring 
about free exchange of information and 
valuable data. 

In conducting such a survey an accept- 
able and comprehensive form will be pro- 
vided to the participating physicians. This 
form can be readily attached to the re- 
quest for radiologic contrast studies to be 
completed at the end of the examination. 
Filing out such a form should be quite 
simple and not time consuming, since the 
greater number of patients will not mani- 
fest any reactions. The minor reactions 
should be easy to record, and only the rare 
major reactions will call for detailed re- 
porting. Such a survey will not only bring 
out the type and nature of the reactions to 
contrast media but also the effect or role, 
if any, of other concurrently administered 
drugs or medications. 

To some such work may seem tedious 
and laborious. In the long run this will 
prove to be a most rewarding and valuable 
contribution. All information and data 
wil be shared by interested radiologists, 
investigators and institutions on a national 
and international level. The cooperation 
of all concerned will serve Radiology and 
will enhance patient safety. 

The search for newer and safer contrast 
media continues. 

WiLLiAM H. Saena, M.D. 


27 Byram Shore Road 
Byram, Connecticut 10573 
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E. WALTER HALL, M.D. 
1893-1969 


R. E. WALTER Hall, aged 76 years, 
died at his home on July 3, 1969, only 
10 months after his retirement from 42 
years of active and rewarding radiologic 
practice in Detroit, Michigan. He was one 
of the most highly respected and well 
known radiologists in his community. Ex- 
cept for failing health, Dr. Hall would not 
have retired from the specialty which he 
loved and to which he devoted his life. 
Dr. Hall was born and raised in the small 
College town of Buckhannon, West Vir- 


ginia. He received his B.A. degree from 
West Virginia Wesleyan College, where he 
subsequently became a member of the 
Faculty in the Mathematics Department. 
His proposed career in mathematics was 
interrupted by World War I through 
which he saw service in France as a Ist 
Lieutenant in the Eighth U.S. Field Artil- 
lery Battery. After the war he availed 
himself of the opportunity to study at the 
Sorbonne in Paris. His brother, Dr. Arche 
C. Hall, already a prominent Detroit 1n- 
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dustrial surgeon, persuaded Walter to 
come to the University of Michigan, where 
he earned his M.A. degree in mathematics 
and then entered upon his medical studies. 
After graduation in 1923, he served an 
internship at University Hospital, Ann 
Arbor, and subsequently became the Chief 
Resident in the X-ray Department under 
the famed Professor Preston M. Hickey. 
Impressed by his proficiency in physics 
and mathematics, and his knowledge of the 
rapidly growing field of Radiology, Dr. 
Hickey offered Dr. Hall an association with 
the firm in Detroit which he had founded 
before retiring to Academic Medicine. In 
1926, Dr. Hall thus became associated with 
the illustrious pioneers of radiology in- 
cluding Doctors Hickey, Evans and Rey- 
nolds. He eventually became the managing 
partner of the firm of L. Reynolds and As- 
_sociates, a position which he held for 28 
yéars. 

In 1934, Dr. Hall was among the group 
.of radiologists certifed by the newly 
formed American Board of Radiology. He 
was a member of the American Roentgen 
Ray Society, and active on several of its 
committees. He was a Fellow of the Ameri- 
can College of Radiology and a Past Presi- 
dent of the Detroit Roentgen Ray and 
Radium Society. He belonged to the Ameri- 
can Medical Association and its affiliated 
state and local societies. He was a Charter 
Member of the Michigan Association of 
Professions. He represented the Radiology 
profession in the Detroit Rotary Club for 
I8 years and was an active member of his 
church as well as civic and veteran's orga- 
nizations. 

Dr. Hall was radiologist at Harper 
Hospital and was former Chief of the De- 
partment of Radiology at the Crittenton 
Hospital. He gained renown for his vast 
experience and expert knowledge in Medi- 
colegal Radiology, having been called to 
give expert testimony in innumerable cases 
of litigation. Not infrequently he was 
called to testify in outlying cities of the 
State. Judges and attorneys alike came to 
respect his unbiased opinions and his abil- 
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ity to convey clearly his highly technical 
radiologic data to lay jurors and advocates. 
In 1953, he was the principal speaker at 
the Detroit Medicolegal Institute spon- 
sored by the Michigan State Bar Associa- 
tion. It was through his efforts that many 
basic principles were laid down leading to 
pre-trial settlements, so that his successors 
now have far fewer cases in which testi- 
mony is required. The vast majority of 
cases can now be settled with the aid of a 
comprehensive and medicolegally sound 
x-ray report. 

Dr. Hall, like his predecessors and asso- 
ciates championed the private practice of 
radiology and the concept that a radiolo- 
gist 1s first a physician and not a hospital 
employee. He considered each case as a 
referral for expert radiologic consultation 
from a fellow physician. He believed that 
the most useful x-ray report could be made 
only with full knowledge of the patient's 
symptoms, clinical findings, occupational 
history, dates of injury and previous x-ray 
results. He believed in personal patient 
contact with the radiologist and would 
never allow a patient to be dismissed by a 
technician or clerk. He deplored the ''off- 
the-cuff”’ reading of roentgenographic films 
without a personal knowledge of the pa- 
tient or his history such as occurs in many 
of our hospitals today. 

Each week he spent hours answering 
patients' letters of inquiry concerning x-ray 
procedures and various misconceptions re- 
garding the radiologist's role in the care 
and treatments of patients, thereby doing 
inestimable service in the field of public 
relations for Radiology and medicine in 
general. 

Dr. Hall deplored change for the sake of 
change, and yet he was a leading proponent 
for expansion and modernization of his 
group practice for better service. Those 
who knew him can attest to the countless 
times he would personally give service to a 
late patient who required x-ray examina- 
tions after the clerks and technicians had 
finished their day's work. He was an expert 
technician himself, and regretted that far 
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too many of today's Radiologv Residents 
receive little or no training in actual tech- 
nique, thereby having to rely entirely on 
the proficiency of their technicians. 

The exemplary private life of Dr. Hall 
endeared him to his friends, his colleagues, 
and his family. He is survived by two sons, 
Dr. Arch H. Hall and Richard W. Hall, a 
daughter, Mrs. Carol Morgan, two brothers, 
a sister, and eight grandchildren. 

As a brilliant Resident of Preston M. 
Hickey, Founder of this JouRNAL, and as a 
life-long associate of Lawrence Reynolds, 
for over three decades world-renown Edi- 
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tor of this JOURNAL, it was inevitable that 
E. Walter Hall also should develop a keen 
interest in literary activities. He is best 
known for his beautifully written Editorials 
and many splendid book reviews, in addi- 
tion to original articles and other items of 
timely importance. 

In his professional life, and his relation- 
ship towards his associates, he was alwavs 
guided by that time-honored motto, Meum 
dictum—meum pactum: My word is my 
bond. 


TRArAN Leucutia, M.D. 
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SOUTHERN MEDICAL ASSOCIATION 
Radiology Refresher Courses— 
Postgraduate Instruction 

The Sixty-third Annual Meeting of the 
Southern Medical Association will be held 
in Atlanta, Georgia, November 10-13, 1969. 

At that time the Radiological Society of 
North America, in cooperation with the 
Section on Radiology of the Southern Med- 
ical Association, and as part of a continu- 
ing program in Postgraduate Education, 
will sponsor 4 Refresher Courses. 

Two of the Courses will be presented by 
Henry F. W. Pribram, M.D., Irvine, Cali- 
fornia, and will consider, “Air Encephal- 
ography: Normal and Abnormal." The 
other 2 Courses, by Elias G. Theros, M.D., 
and Robert M. Allman, M.D., Washington, 
D. C., will consider “Fundamental Pat- 
terns in the Analysis of Solitary Bone 
Lesions." 

The instruction sessions will be held in 
the meeting room Lancaster A of the Re- 
gency Hyatt House, on Monday, Novem- 
ber 10 from 1:00 P.M. to 5:00 P.M. and Tues- 
day, November 11 from 8:00 A.M. to 
I2:30 P.M. 

Attendance is limited to physicians, in- 
cluding graduate students and residents in 
radiology, and medical students certified 
by the Dean of their medical school. There 
will be no registration fee for these courses 
but all who attend must be registered at 
the meeting so that they may be properly 
identified. 

Any comments concerning the courses or 
suggestions for future presentations should 
be directed to the Chairman of the Re- 
fresher Course Committee: Hillier L. Baker, 
Jr., M.D., Mayo Clinic, Rochester, Minne- 
sota 5$590I. 


CORRELATIVE NEURORADIOLOGY 


New York University Post-Graduate 
Medical School 


A Post-Graduate Course in Neuroradio- 


SEPTEMBER, 1969 


ITEMS 


logy with clinical and pathologic correla- 
tion will be held at the New York Univer- 
sity, New York, November 17-21, 1969. 

The curriculum will include: comprehen- 
sive coverage of skull and spine; cerebral 
angiography; pneumoencephalography and 
ventriculography; studies of the spinal 
cord by myelography and angiography; 
brain scanning and other isotope studies; 
and technical aspects and special tech- 
niques. 

The Guest Faculty will consist of: Hillier 
L. Baker, Jr., Rochester, Minn.; Giovanni 
DiChiro, Bethesda, Md.; René Djindjian, 
Paris, France; Fredie P. Gargano, Miami, 
Fla.; Herbert I. Goldberg, Philadelphia, 
Pa.; William N. Hanafee, Los Angeles, 
Calif.; Sadek K. Hilal, New York, N. Y.; 
Yun Peng Huang, New York, N. Y.; Nor- 
man E. Leeds, New York, N. Y.; Donald 
L. McRae, Toronto, Ont., Canada; Gor- 
don D. Potts, New York, N. Y.; Juan 
Taveras, St. Louis, Mo.; Bernard S. Wolf, 
New York, N. Y.; and Ernest H. Wood, 
New York, N. Y. 

A detailed brochure of the course will 
be available in September. 

The Course Director is Irvin I. Kricheff, 
M.D., Associate Professor of Radiology. 

For applications please contact: Office of 
the Recorder, New York University, Post- 
Graduate Medical School, 550 First Ave- 
nue, New York, N. Y. 10016. 


OAK RIDGE ASSOCIATED UNIVERSITIES 
Symposium on Nuclear Medicine 


The Medical Division of Oak Ridge 
Associated Universities (ORAU) will pre- 
sent its Twelfth Symposium on Nuclear 
Medicine, “Medical Radionuclides: Radia- 
tion Dose and Effects," on December 8-11, 
1969. The 4 day meeting is supported by 
the U. S. Public Health Service and the 
U.S. Atomic Energy Commission. 

Invited speakers from throughout the 
United States and abroad will present com- 
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prehensive lectures and discussions on the 
calculation of radiation dose from ad- 
ministered radiopharmaceuticals; biologic 
effects of radiation as related to radio- 
pharmaceuticals; and the effects of age, 
sex, disease, and pharmaceutical on radia- 
tion dose. Proceedings will be published. 

Co-chairmen of the symposium are: 
Roger J. Cloutier (Radiation Safety, 
ORAU); C. Lowell Edwards (Medical Di- 
vision, ORAU); and Walter S. Snyder 
(Health Physics Division, Oak Ridge Na- 
tional Laboratory). 

Physicians, scientists, and others in- 
terested in problems of assessing the radia- 
tion dose and effects of internally admin- 
istered radioisotopes may receive further 
program information and application forms 
by writing: Chairman's Office, Medical 
Division, Oak Ridge Associated Univer- 
sities, Oak Ridge, Tennessee 37830. 


MIDWINTER RADIOLOGICAL CON- 
FERENCE OF THE LOS ANGELES 
RADIOLOGICAL SOCIETY 


The Los Angeles Radiological Society is 
pleased to announce its Twenty-second 
Annual Midwinter Radiological Confer- 
ence for 1970. The meeting is well known 
among Radiologists and others for its 
varied and pertinent program including 
Lecture Series, Luncheon Roundtable Dis- 
cussions with the Faculty, and Saturday 
evening Banquet. Well over 600 attended 
last year from all parts of the United States 
and many parts of the world. 

The sponsor of the conference is the Los 
Angeles Radiological Society. The meeting 
will be held January 31 and February 1, 
1970, at the International Hotel, Los 
Angeles, Calif. 90045 (at International Air- 
port). 

The distinguished speakers include: Di- 
agnosis, E. Boijsen, M.D., Lund, Sweden; 
R. G. Fraser, M.D., Montreal, Canada; 
R. O. Murray, M.D., London, England; 
and C. E. Shopfner, M.D., Kansas City, 
Mo.; Therapy, V. A. Marcial, M.D., San 
Juan, Puerto Rico; and Nuclear Medicine, 
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For advance registration please contact 
Arthur F. Schanche, M.D., 8618 So. Sepul- 
veda, Suite 100, Los Angeles, Calif. 90045. 

Hotel accommodations may be made 
with the Convention Manager, Interna- 
tional Hotel, Los Angeles, Calif. googs. 

Courtesy registration and reduced lunch- 
eon and Saturday evening banquet fees are 
afforded to Residents, with a letter from 
their staff, and to those in military service. 


RECENT ADVANCES AND CHANGING 
CONCEPTS IN INTRAVENOUS 
UROGRAPHY 
College of Physicians & Surgeons, 
Columbia University 

The Department of Radiology of the 
College of Physicians & Surgeons, Colum- 
bia University, announces a course in 
Roentgenology of the Urinary Tract, to be 
held at the Alumnae Auditorium on April 
2 and 3, 1970. 

The course will emphasize the current 
concepts in the intravenous use of con- 
trast material in the examination of the 
urinary tract. The technical aspects of in- 
travenous urography and nephrotomog- 
raphy in both the adult and child will be 
covered in depth along with a discussion 
of the use of these techniques in the diag- 
nosis of urinary tract disease. 

For further information please contact 
Melvin Yahr, M.D., Assistant Dean, Col- 
lege of Physicians & Surgeons, 622 West 
168th Street, New York, N.Y. 10032. 


NATIONAL RESEARCH COUNCIL 


National Academy of Sciences: 
National Academy of Engineering 

The Fourth International Congress of 
Radiation Research will be held in Evian, 
France, June 28-July 4, 1970 under the 
auspices of the International Association 
for Radiation Research. 

The Congress will be concerned with the 
physical, chemical and biological effects 
of ionizing radiation. 

The National Academy of Sciences- 
National Research Council, together with 
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the Radiation Research Society, is explor- 
ing the possibilities for providing partial 
travel support for qualified U. S. partici- 
pants. 

Applications for such support must be 
submitted prior to February 1, 1970. 

Forms for this purpose are available from 
the Ad Hoc Committee on Travel Grants, 
National Academy of Sciences, Room 273, 
2101 Constitution Avenue, Washington, 
D. C. 20418. 

Further information about the Congress 
may be obtained from Dr. J. F. Duplan, 
Secrétaire Généra], Congrés International 
de Radiobiologie, Fondation Curie, 26 
rue d'Ulm, F-75-Paris 5°, France. 

INTERNATIONAL SOCIETY OF 
LYMPHOLOGY 

The International Society of Lymphol- 
ogy announces the Third International 
Congress of Lymphology to be held August 
27—September 1, 1970 in Brussels, Belgium. 
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The former congresses of this Society 
took place in Zurich and Miami. 

The main topics of the Third Interna- 
tional Congress are: (1) Role of the lymphat- 
ic system in immunology and organ trans- 
plantation; (2) transport of biologic and 
pharmacologic substances by the lymphat- 
ic system; (3) treatment of lymphangiop- 
athies; (4) recent advances in oncologic 
lymphology; (5) free communications; (6) 
symposia on additional topics. 

For further information please contact 
Dr. J. Gruwez, Volmolenlaan 4, Louvain, 
Belgium. 


SECOND COURSE IN LYMPHOGRAPHIC 
DIAGNOSIS 


The Second Course in Lymphographic 
Diagnosis will be held"January 4-10, 1970 
in Davos, Switzerland. 

Further information may be obtained by 
ind P. O. B. 128, 8028 Zurich, Switzer- 
and. 
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BOOK REVIEWS 





Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return for 
the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 








A HISTORY or THE AMERICAN Boanp or RADI- 
OLOGY, 1934-1964. By Edward L. Jenkinson, 
M.D., Minocqua, Wisconsin. Cloth. Pp. 56, 
with 3 Appendices (3, 22, and 13 pages, re- 
spectively). 


This book is an extremely valuable contribu- 
tion to the radiologic literature, for it reviews 
the history of the American Board of Radiol- 
ogy, the most responsible body in fashioning 
the image of radiologic practice, from 1934 to 
1964. The material was assiduously assembled 
by such an outstanding authority as Dr. Ed- 
ward L. Jenkinson, who served as Trustee of 
the Board from March 14, 1934 to December 
31, 1960 and was its President from 1946 to 
1948. 

The Table of Contents includes the following 
chapters: Incorporation and Organization; 
Finances; Affiliation with Advisory Board for 
Medical Specialties; Certification and Examina- 
tions; Radiological Physics; Education: Ap- 
proval of Training Programs, Residency Re- 
view Committee, Essentials; National Service; 
Summary (1934 to 1964); a Tribute; Original 
Trustees; Trustees of the American Board of 
Radiology and Their Respective Sponsoring 
Organizations; and Officers of the American 
Board of Radiology (1934-1964). 

Of considerable interest is the chapter “A 
Tribute" in which Dr. Jenkinson calls attention 
to the untiring efforts for success of the Board 
in the early days by Dr. B. R. Kirklin. To 
quote: “Practically all the pioneer work was 
done by him—arrangements for meetings, 
rules and regulations, and all plans for the 
Board were the brainchild of Dr. Kirklin. He 
had no pattern or plan to follow—” and again, 
“Dr. Kirklin was a man of great influence and 
wisdom, with an unlimited capacity for work." 

At the end of the book there are 3 Appendices: 
I. Certificate of Incorporation; II. Bylaws; and 
III. Rules of Procedure. 

The book was authoritatively edited by Dr. 
Dabney Kerr who, succeeding Dr. Kirklin upon 
his death, was the Secretary of the Board from 
1957 to 1968. The format is elegant, the compo- 
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sition. beautifully executed and the printing 
faultless. 

According to information gained from Dr. 
C. Allen Good, present Secretary of the Board, 
this documentary book had only a very limited 
printing; copies were made available to all Past 
and Present Members of the Board of Trustees 
of the American Board of Radiology, and will be 
distributed to the American College of Radiol- 
ogy for its Museum, the Library of Congress, 
and a few interested Institutions and individ- 
uals. In recognition of its indebtedness, the 
Board presented to Dr. Edward L. Jenkinson 
in Rochester, Minn., and to Dr. Dabney Kerr 
in St. Michaels, Md., special personalized and 
dedicated copies. 

Dr. Jenkinson deserves our admiration and 
highest praise for recording in the “A History 
of the American Board of Radiology” the 
factual details of the first “Three Decades of 
Organization,” which resulted in a most dy- 
namic progress of American Radiology as we 
know it today. 

Traian Leucutia, M.D. 


RapioLocic TECHNOLOGY. Fourth edition. By 
Charles A. Jacobi, B.Sc., (A.R.R.T.), Lec- 
turer and Head, Department of Radiologic 
Technology, College of General and Techni- 
cal Studies, Nevada Southern University, 
Las Vegas, Nevada; formerly Assistant Pro- 
fessor, Medical Radiologic Technology, and 
Member, Radioisotopes Committee, Oregon 
Technical Institute, Klamath Falls, Oregon; 
and Don Q. Paris, R.T.(A.R.R.T.), Lecturer, 
Department of Radiologic Technology, Col- 
lege of General and Technical Studies, Ne- 
vada Southern University, Las Vegas, Ne- 
vada; formerly Assistant Professor and 
Chairman, Medical Radiologic Technology, 
Oregon Technical Institute, Klamath Falls, 
Oregon. Cloth. Pp. 481, with many illustra- 
tions. Price, $12.75. C. V. Mosby Company, 
3207 Washington Boulevard, St. Louis, Mo. 
63103, 1968. 


Too often a textbook is written with the as- 
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sumption that the student, through instinct, 
knows some of the basics of the subject: not so 
in this case. The authors have stressed the 
fine points of patient preparation, anatomic 
landmarks, positioning procedure, x-ray tube 
placement, the use of immobilization devices, 
markers, etc. which when added to visualin- 
struction should make a better technician. 

Included are: a glossary of 21 pages, approxi- 
mately 700 words and abbreviations; an index 
of 17 pages; and an appendix which includes 
tables relating to the elements and electrical 
symbols. 

Introduction to Radiography, Chapter r, 
covers necessary explanations for the beginner, 
current Registry requirements, professional 
ethics and a review of basic equipment. This 
is followed by a discussion of X-Ray Physics 
in a down-to-earth manner, preventive main- 
tenance of equipment, roentgenographic prin- 
ciples, film processing and film quality. 

Positioning and technique of all areas of the 
body are described including illustrations of 
the patient and the resulting roentgenogram. 
The general quality of the reproductions is 
good. 

This book should assist the student in a 
better understanding of the fundamentals of 
his chosen profession. 


N. I. Scotr 


BOOKS RECEIVED 


Dentar RaprorLocv. By Arthur H. Wuehrmann, 
D.M.D., A.B., Professor of Denistry, University 
of Alabama School of Dentistry, Birmingham, 
Ala.; and Lincoln R. Manson-Hing, D.M.D., 
M.S., Professor of Dentistry, University of Ala- 
bama School of Dentistry, Birmingham, Ala. 
Second edition. Cloth. Pp. 455, with 568 illustra- 
tions. Price, $18.50. C. V. Mosby Company, 3207 
Washington Blvd., St. Louis, Mo. 63103, 1969. 

THERAPEUTIC RaproLoGv: RATIONAL, TECHNIQUE, 
ReEsurTs. By William T. Moss, M.D., Professor 
of Radiology, Northwestern University School of 
Medicine, Department of Radiology, Chicago, 
Ill.; Director, Department of Therapeutic Radio- 
logy, Chicago Wesley Memorial Hospital; Chief, 
Department of Therapeutic Radiology, Veterans 
Administration Research Hospital, Chicago, Ill.; 
and William N. Brand, M.D., Associate in Radio- 
logy, Northwestern University School of Medicine, 
Department of Radiology, Chicago, Ill.; Assistant 
Attending Department of Therapeutic Radiology, 
Chicago Wesley Memorial Hospital; Attending 
Physician, Department of Therapeutic Radiology, 
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Veterans Administration Research Hospital; At- 
tending Physician, Department of Radiology, 
Children’s Memorial Hospital, Chicago, lll. 
Third edition. Cloth. Pp. 564, with 303 illustra- 
tions. Price, $22.50. C. V. Mosby Company, 3207 
Washington Blvd., St. Louis, Mo. 63103, 1969. 

THE LuNcG AND PARANASAL SINUSES: THE BEGIN- 
NINGS AND PROGRESSION OF DISEASE WITH THE 
INFLUENCE OF ALLERGY AND INrEcTION. By Wil- 
liam Walter Wasson, M.D., F.A.C.R., Co-founder 
and former Director, The Selmene Winter Foun- 
dation and The Child Research Council; Sam H. 
Sanders, M.D., F.A.C.S., F.A.C.A., Professor and 
Chairman, Department of Otolaryngology and 
Maxillofacial Surgery, The University of Ten- 
nessee College of Medicine, Memphis, Tenn.; and 
D. Eugene Cowen, M.D., F.A.A.C.P., F.A.C.A,, 
Assistant Clinical Professor of Medicine, Univer- 
sity of Colorado Medical Center, Denver, Colo- 
rado. Cloth. Pp. 344, with some illustrations. 
Price, $23.50. Charles C Thomas, Publisher, 301- 
327 East Lawrence Avenue, Springfield, Ill. 62703, 
1969. 

ELEMENTARY CLINICAL RADIOTHERAPY. By Mat- 
thew L. Fenner, M.B., B.Chir., D.M.R.T., F.F.R., 
Freedom Fields Hospital, Plymouth; Consultant 
Radiotherapist to the Plymouth and West Corn- 
wall Clinical Areas; lately Senior Registrar, The 
Meyerstein Institute of Radiotherapy, The Middle- 
sex Hospital, London and The Mount Vernon 
Hospital, Northwood, Middlesex, England. Paper. 
Pp. 159. Price, $4.50. Appleton. Century-Crofts, 
Division. of Meredith Publishing Company, 440 
Park Avenue South, New York, N. Y. 10016, 1969. 

ROENTGEN Tusc IN Losooapods Ast 
RADIOGRAPHY OF THE Doc AND OrHER EXPERI- 
MENTAL ANIMALS. Planned by the Committee for 
the Preparation of a Technical Guide for Roentgen 
Techniques in Laboratory Animals. Veterans Ad- 
ministration, Department of Medicine and Sur- 
gery Research and Education in Medicine. Edited 
by Benjamin Felson, M.D. Cloth. Pp. 245, with 
many illustrations. Price, $17.50 in U.S.A., $18.90 
in Canada. W. B. Saunders Company, West 
Washington Square, Philadelphia, Pa. 19105, 1968. 

MANAGEMENT OF THE [nyuURED Patient. Edited by 
William S. Blakemore, M.D., Professor of Surg- 
ery, University of Pennsylvania School of Medi- 
cine, and Chairman of the Department of Surgery, 
Division of Graduate Medicine, University of 
Pennsylvania School of Medicine, Philadelphia; 
and William T. Fitts, Jr., M.D., Professor of Surg- 
ery, University of Pennsylvania School of Medi- 
cine, Philadelphia, Pa. Cloth. Pp. 384, with 204 
illustrations. Price, $14.50. Hoeber Medical Di- 
vision, Harper & Row Publishers, 49 East 33rd 
Street, New York, N. Y. 10016, 1969. 

COLLOQUE INTERNATIONAL SUR LA DOSIMETRIE DES 
IRRADIATIONS DUES A DES SOURCES EXTERNES 
(dosimetry of irradiations from external sources), 
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Nov. 23-27, 1964, Paris. In two volumes. Cloth. 
Pp. Vol. I, 164, Vol. IT, 177. Edité par le Service 
Central de Protection contre les Rayonnements 
Ionisants, Le Vésient, 1967. 

RECHERCHES SUR LA GUÉRISON DES Fractures. By 
L. Coutelier, Agrégé de l'enseignement supérieur. 


Paper. Pp. 132, with many illustrations. Editions 
Arscia S.A., 60, rue de l'Etuve, Bruxelles, 1969. 
THE CLINICAL APPEARANCE OF Low Back DISORDERS 
IN THE City OF GOTHENBURG, SWEDEN: Com- 
PARISONS OF INCAPACITATED PROBANDS WITH 
MartcuHeD Controts. By Jiri Horal. Paper. Pp. 
110. Acta Orthopaedica Scandinavica Supple- 

mentum 118. Munksgaard, Copenhagen, 1969. 

THE Frozen SHOULDER: CLINICAL AND RaDio- 
GRAPHICAL OBSERVATIONS; THE Errecr or Man- 
IPULATION UNDER GENERAL ANESTHESIA; STRUC- 
TURE AND GLYCOSAMINOGLYCAN CONTENT OF THE 
Joint CapsuLe; Locat Bone METABOLISM. By 
Bo J. Lundberg. Paper. Pp. 60. Acta Orthopaedica 
Scandinavica Supplementum 119. Munksgaard, 
Copenhagen, 1969. 

SECOND INTERNATIONAL SYMPOSIUM ON TUBERCU- 
LOSIS, CLIMATE, ASTHMA AND CunmoNic Bron- 
CHITIS, Oct. 8-10, 1967, Davos, Switzerland. 
Edited by F. Suter, Davos, Switzerland. Supple- 
mentum ad Vol. 26, 1969, Respiration. Paper. Pp. 
247, with some illustrations. S. Karger, Basel, 
Switzerland, 1969. 

Report oF COMMITTEE IV on EVALUATION OF 
RaprarioN Doses ro Bopy Tissues FROM Ix- 
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TERNAL CONTAMINATION DUE TO OCCUPATIONAL 
Exposure. Recommendations of the International 
Commission on Radiological Protection. ICRP 
Publication 1o. Published for The International 
Commission on Radiological Protection. Paper. 
Pp. 94. Price, $4.00. Pergamon Press Inc., 44-10 
21st Street, Long Island City, N. Y. 11101, 1968. 

DosaGE NON DEstRUCTIF DE LA (COMPOSANTE 
MINERALE DU Tissu OssEUX PAR DENSITOMETRIE 
RADIOGRAPHIQUE, By W. Mouvet. Paper. Pp. 
182. Editions Arscia S.A., 60, rue de l'Etuve, 
Bruxelles, 1968. 

QUANTITATIVE PROBLEMS IN THE BIOCHEMICAL SCI- 
ENCES. By Rex Montgomery and Charles A. 
Swenson, the University of Iowa. Paper. Pp. 308, 
with c1 illustrations. Price, $2.95. W. H. Freeman 
and Company, 660 Market Street, San Francisco, 
Calif. 94104, 1969. 

URBAN Arr POLLUTION: WITH PARTICULAR REFER- 
ENCE TO Moron VznuicrEs. Report of a WHO 
Expert Committee. World Health Organization 
Technical Report Series No. 410. Paper. Pp. 53. 
Price, $1.00. The American Public Health Asso- 
ciation, Inc., 1740 Broadway, New York, N. Y. 
IOOIS, 1969. 

HicH-ENERGv RapraTion THERAPY DOSIMETRY. 
Consulting Editor, John S. Laughlin. Annals of 
the New York Academy of Sciences, Vol. 161, Art. 
1. Paper. Pp. 370, with some figures. Price, $18.00. 
The New York Academy of Sciences, 2 East 63rd 
Street, New York, N. Y. 10021, 1969. 
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MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN ROENTGEN Ray SOCIETY 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Washington-Hilton 
Hotel, Washington, D. C., September 30—October 3, 1969. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. John V. Blady, The Parkway House, 
2201 Benjamin Franklin Parkway, Philadelphia, Pa. 
19130. Annual meeting: Hotel Coronado, San Diego, 
Cahf., March 1-6, 1970. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary-Treasurer, Dr. Maurice Doyle Frazer, 1744 
South Fifty-eighth St., Lincoln, Neb. Annual meeting: 
Palmer House, Chicago, Ill., November 3o-December 5, 
1969. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Ill. Annual meeting: Statler-Hilton 
Hotel, Dallas, Tex., March 31-April 4, 1970. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual meeting: Chicago, Ill., July 
21-25, 1970. 

AMERICAN Boarp or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler Center Building, Rochester, Minn. 
56901. 
~The oral examination will be held at the Statler Hilton 
Hotel, Dallas, Texas, Dec. 8-12, inclusive, 1969. 

The deadline for filing applications for the above 
examination was December 31, 1968. 

AMERICAN ASSOCIATION OF Puysicists IN MEDICINE 
Secretary, Leonard Stanton, Hahnemann Medical College, 
230 N. Broad St., Philadelphia, Pa. 19102. 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Carl R. Bogardus, Jr., University of Okla- 
homa Medical Center, Oklahoma City, Oklahoma 73104 

AMERICAN SOCIETY For DIAGNOSTIC ULTRASOUND 
Secretary, Dr. Charles C. Grossman, 552 N. Neville St.. 
Pittsburgh, Pa. 15213. 

AMERICAN SOCIETY OF NEURORADIOLOGY 
Secretary-Treasurer, Dr. Eugene V. Leslie, Edward J. 
Meyer Memorial Hospital, 462 Grider St., Buffalo, N. Y. 
14215. Annual Meeting: Washington-Hilton Hotel, 
Washington, D. C., February 12 and 13, 1970. 

TWELFTH INTERNATIONAL CONGRBSS OF RADIOLOGY 
President, Dr. Kempo Tsukamoto, 9-1, 4-chome, Angewa, 
Chiba, Japan. Meeting: Hotel New Otani, Tokyo, Japan, 
Oct. 6-11, 1969. 

TENTH INTER-AMERICAN Coucnrss OF RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colo. 80907. 

President, Dr. Juan A. del Regato, Colorado Springs, 
Colo., USA. 

Secretary, Dr. F. Bloedorn, Boston, Mass., USA. 
Meeting: San Juan, Puerto Rico, 1971. 

INTER-AMERICAN COLLEGE OF RADIOLOGY 
President, Dr. Oscar Soto, H. Urteaga 480, Lima, Perú. 

ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. William V. Weldon, Medical Arts Building, 
Birmingham, Ala. 35205. Meets time and place of Ala- 
bama State Medical Association. 

ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 


ARIZONA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert E. Steyskal, sso W. 
Thomas Rd., Phoenix, Ariz. 85013. Two regular meetings 
a year. Annual meeting at time and place of State Medi- 
cal Association and interim meeting six months later. 


ARKANSAS CHAPTER OF AMERICAN CoLLEGE or RADIOLOGY 
Secretary-Treasurer, Dr. Wilma C. Diner, Univ. of 
Arkansas Medical Center, Little Rock, Ark. 72201. 


ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles W. Anderson, 11083 Poplar, Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 


ASSOCIATION OF University RADIOLOGISTS 
Secretary-Treasurer, Dr. James J. Scatliff, University of 
North Carolina Medical School, Chapel Hill, N. C. 27514. 
Annual Meeting: University of Kentucky Medical 
Center, Lexington, Kentucky, April 29-May 1, 1970. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald R. Rooney, Burnt Hickory Road, 
Marietta, Ga. Meets monthly except during three sum- 
mer months, on third Tuesday, at the Academy of Medi- 
cine, Atlanta, Ga., at 8:00 P.M. 


BAvARIAN-AMERICAN RADIOLOGIC SOCIETY 
Advisor, Colonel Paul E. Sieber. Secretary, Major Peter 
B. Riesz, USAH Bad Cannstatt, APO 09154, New York. 
N. Y. Meets quarterly. 


BrockLEv RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 


BrLvEGRAss RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Joseph A. Sayeg, Ph.D., Radiation 
Physicist, University of Kentucky, Lexington, Kentucky 
40506. The Society meets once each month during the 
school year. 


BrooxLYN RADIOLOGICAL SOCIETY 
Secretary, Dr. Coleman H. Rosenberg, 81-10 Chevy 
Chase St., Jamaica, N. Y. 11432. Meets first Thursday of 
each month, October through June. 


BuFFALo RADIOLOGICAL SOCIETY 
Secretary, Dr. Herbert Pirson, 145 High Park Blvd., 
Buffalo, N. Y. 14226. Meets second Monday evening 
each month, October to May inclusive, at University 


Club. 


CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer: Dr. Leroy K. Mills, 3157 Oakcliff 
Circle, Carmichel, Calif. 95608. Meets annually during 
meeting of California Medical Association. 


CaTawBA VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R. White, P. O. Box 303, Ruther- 
ford College, N. C. 28671. Meets every Friday, Dept. of 
Radiology, Valdese General Hosp., Valdese, N. C., at 


I2:OO NOON. 


CENTRAL New Yonk RapnroLocicar Society 
Secretary- Treasurer, Dr. David N. Cheris, Community 
General Hospital of Greater Syracuse, Broad Road, 
Syracuse, N. Y. 13215. Meets first Monday each month, 
October through May. 


CENTRAL Onto RADIOLOGICAL SOCIETY 
Secretary, Dr. Ollie E. Southard, 2787 Tudor Rd., 
Columbus, O. 43209. Meets second Thursday in October, 
November, January, and March 15 and May 19 at Fort 
Hayes Hotel, Columbus, Ohio. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Cuicaco RoENTGEN SOCIETY 
Secretary-Treasurer, Dr. Howard C. Burkhead, 2650 
Ridge Ave., Evanston, Ill. 60202. Meets third Wednes- 
day of each month, October to April, except December, 
at the University Club of Chicago. 

CLEVELAND RaDIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James Farmer, 18869 Canyon 
Rd. Fairview Park, Ohio 44126. Meetings at 7:00 P.M. 
on fourth Monday of October, November, January, 
February, March and April. 

CoLoraDo RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles E. Seibert, Department of Radiol- 
ogy, Swedish Hospital, sor E. Hampton, Englewood, 
Colo. 80110. Meets third Friday of each month at Denver 
Athletic Club from September through May. 

Connecticut VALLEY RanioLoaic SOCIETY 
Secretary, Dr. William W. Walthall, Jr., 130 Maple St., 
Springfield, Mass. Meets in April and October. 

DaLLAs-Fonr WortH RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. R. W. Perrin, P.O. Box 5999, 
Dallas, Texas 75222. Meets the 3rd Monday of every 
month at 6:30 P.M., at the Cibola Inn, Arlington, Texas. 

Detroit RoeENnTGEN Ray Society 
Secretary, Dr. David P. Corbett, Harper Hospital, 
Detroit, Mich. 48201. Meets monthly, first Thursday, 
October through May, at David Whitney House, 1010 
Antietam, at 6:30 P.M. 

East Bav RADIOLOGICAL SOCIETY 
Secretary, Dr. Burke L. Winget, Samuel Merritt Hospital, 
34th Webster Street, Oakland, Calif. 94609. Meets first 
Thursday each month, Oct. through May, at University 
Club, Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eberhard F. Besemann, Baro- 
ness Erlanger Hospital, Chattanooga, Tenn. 37403. 
Meets in January and September. 

FLORIDA RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert H. Nickau, Good Samaritan 
Hospital, West Palm Beach, Fla. 33402. Meets twice 
annually, in the spring with the annual State Society 
Meeting and in the fall. 

Froripa West Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Allen L. Sheer, University 
Community Hospital, 13505 N. 31st St., Tampa, Fla. 
33612. Meets in January, March, May, July, September 
and November. 

Georoia RADIOLOGICAL SOCIETY 

CHAPTER OF THE AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. Walker Harris, The Medical Center, 
Columbus, Georgia 31902. Meets in spring and fall at 
Annual State Society Meeting. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LOUISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

GREATER Miami RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Sylvan H. Sarasohn, P. O. Box 
1256, North Miami, Fla. 33161. Meets monthly, third 
Wednesday at 8:00 P.M. at Jackson Memorial Hospital, 
Miami, Fla. 

GREATER Sr. Louis Society oF RADIOLOGISTS 
Secretary-Treasurer, Dr. Roland P. Ernst, 3720 Wash- 
ington Ave., St. Louis, Mo. 63108. 

Hawai RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Thomas C. Brown, 1697 Ala 
Moana Blvd., Honolulu, Hawaii 96815. Meets third 
Monday of each month at 7:30 P.M. 

HEALTH Puysics SOCIETY 
Secretary, R. J. Augustine, National Center for Radio- 
logic Health, 1901 Chapman Ave., Rockville Md. 20852. 

Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. Eleanor Montague, 6516 Bertner, Houston, 
Tex. 77025. Meets fourth Monday of each month, except 
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June, July, August and December, at 6:00 P.M., at 103 
Jesse H. Jones Library Building, Texas Medical Center, 
Houston, Tex. 77025. 
IDAHO STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. George H. Harris, Bannock Memorial Hos- 
pital, Pocatello, Idaho. Meets in the spring and fall. 
ILLINOIS RADIOLOGICAL SOCIETY, Ine. 
Secretary, Dr. C. R. Markivee, 674 North Seminary St., 
Galesburg, Ill. 61401. Meets in the spring and fall. 
INDIANA ROENTGEN SOCIETY, Inc, 
Secretary, Dr. Edwin F. Koch, Jr., 915 University Ave., 
Muncie, Ind. 47303. Meets first Sunday in May and dur- 
ing fall meeting of Indiana State Medical Association. 
Iowa RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. J. H. Lohnes, 1948 First Ave., 
N.E., Cedar Rapids, Iowa 52402. Luncheon and business 
meeting during annual session of Iowa State Medical 
Society. The scientific section is held in the autumn. 
Kansas RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert C. Lawson, 310 Medical 
Arts Bldg., roth and Horne, Topeka, Kan. Meets in 
spring with State Medical Society and in winter on call. 
KENTUCKY CHAPTER, AMERICAN COLLEGE OF RADIOLOGY 
Seeretary-Treasurer, Dr. Ralph C. Quillin, 1221 S. Broad- 
way, Lexington, Ky. 40504. Meets in April and Sep- 
tember. 
Kincs County RADIOLOGICAL SOCIBTY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 
KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 
Lone Istanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert J. Hochstim, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 
Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Arthur W. Reiter, Saint Luke Hospital, 
2632 East Washington Blvd., Pasadena, Calif. 91107. 
Meets second Wednesday of month in September, 
November, January, April and June at Los Angeles 
County Medical Association Building, Los Angeles, Calif. 
LovisiANA-TExas Gurr Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Texas 77701. 
MAINE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert A. Bearor, Maine Medi- 
cal Center, Portland, Maine 04102. Meets in June, Sep- 
tember, December and April. 
MARYLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Nathan Stofberg, 4519 Hawksbury Rd., 
Pikesville, Md. 21208. 
MASSACHUSETTS RADIOLOGICAL SOCIETY 
Secretary, Dr. Jerome H. Shapiro, Department of 
Radiology, Boston City Hospital, 818 Harrison Ave., 
Boston, Mass. 02118. 
MEMPHIS ROENTGEN SOCIETY 
Secretary-Treasurer, Dr. Webster Riggs, Jr., The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter F. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday of each 
month at John Gaston Hospital. 
Miami VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Indiana. Meets third Thursday of fall, 
winter and spring months at 7:30 P.M. at Miami Valley 
Hospital, Dayton, Ohio. 
Mip-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.M., first Wednesday of each 
month, September to May. 
MILWAUKEE ROENTGEN Ray SOCIETY 
Secretary-Treasurer, Dr. James E. Bell, 8700 W. Wiscon- 
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sin Ave., Milwaukee, Wis. 53213. Meets monthly on 
fourth Monday, October through May, at University 
Club. 


MINNESOTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Warren L. Kump, 4243 Glen- 
wood Ave., Minneapolis, Minn. 55422. Meets twice annu- 
ally, fall and winter. 


Mississipp1 RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Ottis G. Ball, 5356 Balmoral 
Drive, Jackson, Miss. 39211. Meets third Thursday of 
each month at the Heidelberg Hotel, Jackson, at 6:00 
P.M, 


Missouri RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Arthur A. Porporis, 100 N. 
Euclid Ave., St. Louis, Mo. 63108. 

Montana RADIOLOGICAL SOCIETY 
Secretary, Dr. Colvin H. Agnew, Doctors’ Building, 1231 
N. 29th Street, Billings, Montana $9101. Meets in Glacier 
National Park, July 23-25, 1969. 

NEBRASKA STATE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Otto A. Troester, 924 Sharp 
Building, Lincoln, Nebraska 60508. Meets third Wednes- 
day of each month at 6 p.m. in Omaha or Lincoln. 


NevaDA RADIOLOGICAL SOCIETY 
Secretary, Dr. Wiliam G. Arbonies, Department of 
Radiology, St. Mary’s Hospital, Reno, Nev. 


New EncLand Roentcen Ray Society 
Secretary, Dr. Morris Simon, 330 Brookline Ave., Boston, 
Mass. 02115. Meets third Friday of each month, October 
through May, at The Longwood Towers, 20 Chapel 
Street, Brookline, Mass., at 4:30 P.M. 


New HAMPSHIRE ROENTGEN Ray Society 
Secretary, Dr. Paul Y. Hasserjian, 1470 Elm St., Man- 
chester, N. H. Meets four to six times yearly. 


New Mexico AssociATION OF RADIOLOGISTS 
Secretary-Treasurer, Dr. Justin J. Wolfson, Department 
of Radiology, Bernalillo County-Indian Hospital, 
Albuquerque, New Mexico, 


New Mexico Society or RADIOLOGISTS 
Secretary, Dr. Donald A. Wolfel, Albuquerque, New 
Mexico. Four meetings annually, three held in Albuquer- 
que, N. M., and one held at time and place of New 
Mexico State Medical Society annual meeting. 


New York RoeEnTGEN SOCIETY 
Secretary-Treasurer, Dr. Samuel H. Madell, 1 E. 82nd St 
New York, N. Y. 10024. Meets monthly on third Monday 
at the New York Academy of Medicine at 4:30 P.M. 


New York STATE CHAPTER OF THE AMERICAN COLLEGE 
or RapnroLocv, Inc. 
Secretary- Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y., 14618. 


NonTH CanoLiNA CHAPTER OF ACR. 
Secretary-Treasurer, Dr. James F. Martin, 300 S. Haw- 
thorne Road, Winston-Salem, N.C. 27103. 

NonTH CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. E. H. Schultz, North Carolina Memorial 
Hospital, Chapel Hill, N. C. Meets in the spring and fall 
each year. 


NonTH Dakota RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Ohrt, 408 Medical Arts Bldg., Fargo, 
N. D. 58102. Meets at time of State Medical Association 
meeting. Other meetings arranged on call of the President. 

NonTH FLonipA RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles H. Newell, 800 Miami Road, 
Jacksonville 7, Fla. Meets quarterly in March, June, 
September and December. 

NORTHEASTERN New York RADIOLOGICAL SOCIETY 
Secretary, Dr. Herbert F. Reilly, Jr., 12 Sandalwood Rd., 
Scotia, New York 12302. Meets in Albany area on third 
vr ednaday of October, November, March, April, and 

ay. 
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NorTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Jean Romer, 1229 El Toro Way, 
Sacramento, Calif. 95825. Meets fourth Monday of Sept., 
Nov., Jan., March and May at Aldo’s Restaurant in 
Sacramento. 


NORTHWESTERN Onuro RADIOLOGICAL SOCIETY 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio. 

Onro STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph Hanson, 1544 South Byrne Road, 
Toledo, Ohio 43614. 

OKLAHOMA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald F. Mauritson, 100 Utica Square 
Med. Center, Tulsa, Okla. 74114. Meets in January, 
May and October. 


OnANGE County RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard Simpson, Hoag Memorial Hospi- 
tal, 301 Newport Ave., Newport Beach, California. Meets 
on fourth Tuesday of the month, excluding June, July, 
August, and December, at the Orange County Medical 
Association Bldg., Orange, Calif. 

Orecon RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Clinton B. Sayler, 214 Medical 
Dental Bldg., Portland, Oregon 97205. Meets on second 
Wednesday of month, October through April, at the 
University Club, Portland, Ore. 

OrLEANs ParisH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New aieas; La. 70113. Meets second Tuesday of each 
month. 


Pactric NorTHWEST RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Marvin Wallace, 555 108th Ave. 
N. E., Bellevue, Washington 98004. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 17105. 


PHILADELPHIA ROENTGEN Ray SOCIETY 
Secretary, Dr. C. Jules Rominger, Misericordia Hospital, 
54th St. and Cedar Ave., Philadelphia, Pa. 19143. Meets 
first Thursday of each month at 5 P.M., from October to 
May in Thompson Hall, College of Physicians. 

PITTSBURGH ROENTGEN SOCIETY 
Secretary, Dr. Norman Williams, Department of Radio- 
therapy, Montefiore Hospital, 3459 Fifth Ave., Pittsburgh 
Pa. 15213. Meets second Wednesday of month, October 
through June, at Park Schenley Restaurant. 

RADIATION RESEARCH SOCIETY 
Secretary-Treasurer, Dr. Gail D. Adams, Dept. of Radi- 
ology, Univ. of Oklahoma Medical Center, Oklahoma 
City, Oklahoma 73104. 

RADIOLOGICAL Society or Connecticut, Ine. 
Secretary-Treasurer, Dr. Robert F. Riley, 85 Jefferson St., 
Hartford, Conn. o6106. Meetings are held quarterly. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary-Treasurer, Dr. Donald E. Gunderson, 3553 
Bayard Dr., Cincinnati, Ohio 45208. Meets first Monday 
of each month at Cincinnati Academy of Medicine. 

RADIOLOGICAL SOCIETY OF GREATER Kansas City 
Secretary, Dr. Leo G. Goertz, 155 S. 18th St., Kansas 
City, Kans. 66102. Meets last Friday of each month. 

RADIOLOGICAL SociETy or Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kansas 
City, Mo. Meets third Thursday of each month. 

RADIOLOGICAL SOCIETY OF LOUISIANA 
Secretary, Dr. Lester W. Eavenson, 2700 Napoleon Ave., 
New Orleans 15, La. Meets semiannually, during Loui- 
siana State Medical Society meeting and 6 months later. 


RADIOLOGICAL SOCIETY or NEW JERSEY 
Secretary, Dr. John W. Marquis, 12 Hawthorne Ave., 
East Orange, N. J. 07018. Meets in Atlantic City at time 
of State Medical Society meeting and in October or No- 
vember in Newark, N. J 
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RADIOLOGICAL Society or RHODE IsLAND 
Secretary-Treasurer, Dr. David R. Hallman, The Memor- 
ial Hospital, Pawtucket, R. I. 02860. 

RADIOLOGICAL SOCIETY OF SouTH DAKOTA 
Secretary-Treasurer, Dr. Donald J. Peik, 303 S. Minne- 
sota Ave., Sioux Falls, S. D. 

RADIOLOGICAL Society or SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Robert G. Williams, The Santa 
Barbara Medical Clinic, P.O. Box 1200, Santa Barbara, 
Calif. 93102. Meets three times a year, usually October, 
February and May. 

RADIOLOGICAL SOCIETY OF THE STATE OF New YORK 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

RicuMonp County RADIOLOGICAL SOCIETY 
Secretary, Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. Meets first Thursday of each month at 
various hospitals. 

RocuEsTER RoENTGEN Ray Society, Rocuester, N. Y. 
Secretary, Dr. Kenneth E. Robinson, Rochester General 
Hospital, 1425 Portland Ave., Rochester, N. Y. 14621. 
Quarterly meetings on the call of the President, at the 
Rochester Academy of Medicine. 

Rocxy Mountain RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert W. Lackey, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: Brown 
Palace Hotel, Denver, Colo., Aug. 21-23, 1969. 

San ANTONIO-CiviLIAN-MiLrTARY RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Rogers, Department of Radiother- 
apy, Bexar County Teaching Hospital, 4502 Medical 
Drive, San Antonio, Texas. Meets third Wednesday of 
each month at Fort Sam Houston Officers’ Club at 6:30 
P.M. 

San Dieco RADIOLOGICAL SOCIETY 
President-Secretary, Charles R. Henkelmann, 3909 Palm 
Drive, Bonita, Calif g2002. Meets first Wednesday of 
each month at the Town & Country Motel. 

San Francisco RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Warren M. Russell, Franklin 
Hospital, Castro & Duboce, San Francisco, Calif. 94114. 
Meets quarterly at various hospitals (contact Secretary), 

SANTA CLARA County RADIOLOGICAL SOCIETY 
Secretary, Dr. John J. Berg, 45 So. 17th Street, San Jose, 
Calif. 95112. Meets monthly at the Santa Clara County 
dea Association Bldg., 700 Empey Way, San Jose, 

alif. 

SECTION ON RapioLoGv, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on RapioLocy, Mapicar Society or THE Dis- 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 P.M. 

SEcTIoNn ON RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Phillip W. Voltz, Jr., 120 Medical Pro- 
fessional Bldg., San Antonio, Texas 78212. Annual meet- 
ing: Regency Hyatt House, Atlanta, Ga., November 
10-13, 1969. 

SECTION ON KaproLocy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

SociETY For PEDIATRIC RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles 27, Calif. Annual meeting: 
Washington-Hilton Hotel, Washington, D.C., Septem- 
ber 29, 1969. 
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SocIETY oF NucLEAR MEDICINE 
Secretary, Mr. C. Craig Harris, Oak Ridge National 
Laboratories, Oak Ridge, Tenn. Administrator, Mr. 
Samuel N. Turiel, 430 N. Michigan Ave., Chicago 11, Ill. 

SoutH Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. Emerson C. Curtis, University Dr., Menlo 
Park, Calif. 94025. Meets second Wednesday of each 
month. 

SouTH CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

SourH Dakota RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald J. Peik, 1417 S. Minnesota Ave., 
Sioux Falls, S. Dak. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. Aaron G. Fingerhut, 1000 W. 
Carson St., Torrance, Calif. g0502. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 4097, Mobile, Ala. 36604. Annual 
meeting: Grand Hotel, Pointe Clear, Ala. 36564, Jan. 
30-Feb. 1, 1970. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 P.M. in 
the Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lawrence R. Nickell, Maury 
County Hospital, Columbia, Tennessee 38401. Meets 
annually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas RADIOLOGICAL SOCIETY 
Secretary, Dr. Herman C. Sehested, 815 Medical Arts 
Bldg., Fort Worth 2, Tex. Annual meeting to be an- 
nounced. 

Tnr-SrATE RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 P.M., Elks Club in Evans- 
ville, Ind. 

University oF MICHIGAN DEPARTMENT OF ROENTGEN- 
OLOGY STAFF MEETING 
Meets each Monday evening from September to June, at 
7:00 P.M. at University Hospital, Ann Arbor Mich. 

Upper PENINSULA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

UTAH STATE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Leon M. Neal, St. Benedict’s 
Hospital, 3000 Polk Ave., Ogden, Utah 84403. Meets 
fourth Wednesday in January, March, May, September 
and November at Holy Cross Hospital. 

VERMONT RADIOLOGICAL SOCIETY 
Secretary, Dr. John R. Williams, 160 Allen St., Rutland, 
Vt 


VIRGINIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. K. Kenneth Wallace, Jr., Vir- 
ginia Beach, Va. 

WASHINGTON STATE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Paul S. Paulson, 1001 Broadway, 
Seattle, Washington 98122. Meets quarterly. 

West VirGIniA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George G, Green, Department 
of Radiology, W. Va. Univ. Medical Center, Morgan- 
town, W. Va. 26506. Meets concurrently with Annual 
Meeting of West Virginia State Medical Society; other 
meetings arranged by program committee. 

WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Edgar Palmer, 650 Main St., New Ro- 
chelle, N. Y. 10801. 
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Meets on third Tuesday of January and October and on 
two other dates. 

Wisconsin Rapro.ooica SOCIETY 
Secretary- Treasurer, Dr. Robert E. Do 
Commercial St., Neenah, Wis. 54956. 
year, May and September. 

"eru DET. D. Grant, Memorial Hosp., Sheridan, 

ecretary, Dr. J. D. t, Memori p., Sheri 
Wyo. Meets in fall with State Medical Society and in 
spring on call of President. 


as, 117 N. 
eets twice a 


Mexico, Puerro Rico ANB CENTRAL AMERICA 
d eer porre uoo DE isi Ace : , 
ecretary, Dr. Jo argas partado 2367, 
San José, Costa Rica. 

ASOCIACIÓN DE RapióLoGos DE CENTRO America Y 
PanamA, Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá. 
Seeretary-General, Dr. Roberto Calderón, Calle Central 
Oeste No. 218, Managua, Nicaragua, Central America. 
Meets annually in a rotating manner in the six countries. 

Soctepap DE RADiIOLOGÍA DE EL SALVADOR 
Secretary, Dr. Julio Astacio, 52 Av. Nte. No. 434, San 
Salvador, Rep. EI Salvador. 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, g, Calle A 0-05, Zona 1, 
Guatemala, 

SoctgDAD Mexicana Dx RapioLooíA, A.C, 
senses Ne 35 aoe 7» D 

er r. Ramón Ruenes, 
Meets dn Monday of each month. 

Asoaiaci6n PUERTORRIQUEÑA DE RADtoLOoGÍA 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

"rna 7 DE L Arriet Sánchez, Apartado No. 6 

, Dr. eta ez, Apartado No. 6323 
Panama, R. de P. Meets monthly in a department o 
radi of a local hospital chosen at preceding meeting. 

Socrepap RapioLóÓGICcA DE Puerro Rico 
S Dr. Felipe N. de Jesús, Apt. 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 P.M. at the Puerto Rico Medical Association Bldg. in 
San Juan. 


Bzarrisu COMMONWEALTH or NATIONS 


ASSOCIATION OF RADIOLOGISTS OF THE PROVINCE OF B 
Secretary, Dr. R. Robillard, Notre-Dame Hospital, 1560 
Sherbrooke St, East, Montreal, Que., Canada. Meets 


* 


times a year. 
Bnrrisa InsrrrurE or RanioLoGY 
Honorary Secretary, Dr. G. H. du Boulay, 32 Welbeck St., 


London, W. r, and. Meets monthly from October 
until May. 

CANADIAN Assoctation or Paysicisrs, DivisioN or 
MzpiCAL AND BioLoorcaL Purvsics., 

Honorary Secretery- Treasurer, Paul M. Pfalzner, Depart- 
ment of Therapeutic Radiology, University of Western 
Ontario, London, Ontario, Canada. 

Epmownron AND Disrricr RADIOLOGICAL SOCIETY 
Secretary, J. D. R. Miller, M.B., at Au Alberta 
Hospital, Edmonton, Alberta, Canada. Meets third 
Thursday of each month October to May, except Decem. 
ber, at various Edmonton Hospitals. 

FacurLTY ue DOT nes € 

onorary Secretary, Dr. J. N. Pattinson, 47 Li "s 
Fields, London, W.C.2, 
Faourry or Rapro.oaists, Roya, CoLLEGE or SURGEONS 
Reristrer, Dr, H. O'Flanagan, F-R.CP.L, DPH 
, Dr. : 4, 123 

St. Stephens Green, Dublin 2, Ireland. 

Secriow or Rapio.oay or THE RovAr Society or Meni- 
oink (Conrinep ro Mxpicat Messxrs) 

Meets third Friday each month at 4:45 P.m. at the Royal 
Society of Medicine, 1 Wimpole St., London, W. 1, Eng- 
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CANADIAN ASSOCIATION oF RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. Maurice Dufresne, 
Associate Honorary Secretary-Treasurer, Dr. E. Robert 
MacDonald, 1 si Summerhill Ave., Montreal 25, Que., 
Canada. Annual Meeting: To be announced. 

Montreab RADIOLOGICAL Y CLUB 
Secretary, Dr. Leonard Rosenthall, Montreal General 
Hospital, Montreal, Que., Canada. Meets first Tuesday 
evening, October to April. 

Secrion or RADIOLOGY, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St, Ext. Halifax, N. S. 

SociÉrÉ CANADIENNE-FRANCAISE DE IOLOGIE 
Secretary General, Dr. Guy Duckett, 1385 es me ean 
Talon, Montréal P.Q., Canada. Meets every third ues- 
EA from October to April, Annual Meeting: Nov. 6-8, 
1969. 

Toronro RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto r2, Ont., Canada. Meets second Monday of 
each month, September through May. 

Corrzoz or RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, c/o British 
Medical Agency, 135 Macquarie St., Sydney, N.S.W. 
Australia. 


SOUTH AMERICA 


Asociación ARGENTINA DE RADIOLOGÍA 
Secretary, Dr. Lidio G. Mosca, Avda. Gral. Paz 151 
Córdoba, Argentina. Meetings held monthly. 

ATENEO DE RADIOLOGIA 
Se ; Dr. Victor A. Afiafios, Instituto de Radiologia, 
Santa ha x. Rosario, Argentina, Meets monthly on 
second fourth Fadi at ras pM. in the Hospital 
Nacional de Centenario, Santa Fe 1300, Rosario. 

Corforo BRASILEIRO DE IOLOGIA 
Secretary-General, Dr. Miguel Mano Céntola, Caixa 
Postal 5984, São Paulo, Brazil. 

SOCIEDAD ARGENTINA DE RApIOLOGÍA 
Secretary -General, Dr. Juan R. Heilbuth, Pacheco, Santa 
Fe 1171, Buenos Aires. Meets First Wednesday evening, 
April through December. 

SocreDAD BoLrvIANA DE Rapio.oofa 
Secretary, Dr. Javier Prada Méndez. Casilla 1182, La Paz, 
Bolivia. Meets monthly. General assembly once every 
two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Cxa Postal 1532, 
Rio de Janeiro, Brazil. General Assembly meets every 
two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 


Luiz Antonio, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 pa. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 


"adem. De Mame Couche, Caslli asia 
ecretary, Dr. Manu ncha, al antiago, 
Chile. Meets fourth Friday of each mondi. i 
SocrEDAD COLOMBIANA DE RADIOLOGIA 
Sree in Arta tg pepe 
n o o. § mbia. 
Meets last Thursday of each month. ' 
AD EcvaATOZIANA DE RapioLogífA vy FisrorgRAPÍA 
Pen Dr. Carlos Palau, Av. Bogotá 206, Guayaquil, 


r. 

SooigDADp PAnAGUAYA DE RanioLoofa 
Secretary, Dr. Miguel González Addone, 15 de Agosto 
322, Asunción, Paraguay. 

SoarmpaD PERUAXA DE RADIOLOGIA 
Secretary , Dra, Ladis Pe pap. Instituto de 
Radiología “Cayetano Heredia” Hospital Arzobispo 
Loayza, Lima, Perá. Meets monthly except during Janu- 
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ROENTGEN DIAGNOSIS 
ABDOMEN 


Naropi, GeorcE L., Lyon, Davin C., SHEINER, 
Harry J., and Bartierr, Marsus K. 
Solitary occult retention cysts of the pan- 
creas. New England F. Med., Jan. 2, 1969, 
260, 11-15. (From: The Department of 
Surgery, Harvard Medical School, and the 
Surgical Services, Massachusetts General 
Hospital, Boston, Mass. 02114.) 


Inflammatory cysts of the pancreas are relatively 
uncommon and are usually classified as either pseu- 
docysts or retention cysts, denoting their supposed 
etiology. The basis for this distinction is often ar- 
bitrary since the epithelial lining of a retention cyst 
may undergo complete atrophy, making it indis- 
tinguishable from a pseudocyst. Furthermore many 
pseudocysts will be found to have a persistant com- 
munication with the duct system at some point in 
the wall, where hystologic examination of this area 
may reveal epithelial tissue. 

In 8 patients seen at the Massachusetts General 
Hospital with abdominal pain suggestive of chronic 
relapsing pancreatitis, retrograde operative pancre- 
atography revealed occult solitary pancreatic cysts. 
These cysts have been classified as retention cysts on 
the basis of their relatively small size, their location 
entirely within the head of gland and their commun- 
ication with the main pancreatic duct system. 

In all 8 cases in this series the clinical manifesta- 
tions were similar, varying only in the duration of 
symptoms. All had long standing intermittent epi- 
gastric pain, frequently postprandial and radiating 
to the back, and in all there were uniformly few phys- 
ical signs at examination. In no case could the 
pancreatic cyst be felt at laparotomy either before 
of even after its demonstration by pancreatography. 
In 2 cases the appearance and palpation of the gland 
suggested chronic pancreatitis. Operative pancrea- 
tography was performed utilizing 2 cc. of ṣo per cent 
hypaque injected into the duct through a fine ureteral 
catheter. The point is made that had this study not 
been performed, and the finding of a "normal" 
laparotomy been recorded, future surgery would 
have been considered with extreme reluctance, and 
any persistence of symptoms might have been ex- 
plained on an emotional basis. Sphincteroplasty was 
designed to unroof the duct of Wirsung down to the 
cyst cavity. Although ampullary restenosis is a 
hazard, a sphincteroplasty formed in this way per- 
mits ductal reflux of a bartum meal long afterward, 
and this finding can then be utilized as & postopera- 
tive index of continued patency.—Rosalind H. 
Troupin, M.D. 


Kempr, F., Monata, C., and Hitp, H. Les 
signes radiologiques de l'hématome duodénal 
au cours des pancréatites. (Radiological 
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signs of duodenal hematoma associated with 
pancreatitis.) F. de radiol., d'élecirol. et de 
méd. nucléaire, Oct., 1968, 49, 723-726. 
. (From: Service de Radiologie de la Clinique 
Médicale A, C.H.U. de Strasbourg, France.) 


Intermural duodenal hematomas following trauma, 
or associated with blood clotting abnormalities, are 
not too uncommon; more than 80 cases were pub- 
lished before 1966. In contradistinction, spontaneous 
duodenal hematoma as a complication of pancreatitis 
seems to be very rare. Only 5 cases have been pub- 
lished to date. 

An hematoma related to the latter cause has been 
observed during an acute episode in a patient suffer- 
ing from chronic pancreatitis. This patient, a 30 year 
old workman and alcoholic, was hospitalized for 
acute epigastric pain and intestinal obstruction 
symptoms. He had been complaining of such at- 
tacks of pain for the past 2 years, but of less severity 
than the actual crisis. Blood and urinary analyses 
showed elevated values. A plain roentgenogram of 
the abdomen did not show any pancreatic calcifica- 
tions. Jaundice appeared 4 days after his admission 
to the hospital and lasted 48 hours. A roentgenogram 
taken 24 hours after intravenous cholangiography 
revealed a faint and slightly enlarged gallbladder. 

An upper gastrointestinal examination showed at 
the junction of the duodenal cap and the first portion 
of the duodenum a round radiolucent marginal notch, 
the size of a nut in oblique views, suggesting an ex- 
trinsic compression. Distal to this abnormality there 
was a string-like narrowing of the first duodenal por- 
tion. A similar study performed 15 days earlier 
failed to disclose this. The suggested diagnosis was 
an extrinsic compression of the duodenum from a 
pancreatic pseudocyst. At operation the Wirsung duct 
was dilated. Duodenostomy disclosed a submucosal 
blood collection in the first portion of the duodenum. 
The gastroduodenal study performed 1 month later 
demonstrated that the roentgenologic alterations 
had returned to normal. 

In previously reported cases of duodenal hemato- 
mas complicating pancreatitis, a more or less con- 
centric narrowing of the second and third portions 
of the duodenum from extrinsic pressure had been 
recorded. Ín the present case, a radiolucent tumor- 
like defect was first discovered above the narrowing. 

A similar roentgenologic abnormality can be pro- 
duced by pancreatic nodules or by edematous infil- 
tration of the duodenal wall. 'The correct diagnosis 
can be arrived at if by comparison with a previous 
normal roentgenologic examination, it can be estab- 
lished that the roentgenologic changes have occurred 
recently.—427. P. Lévesque, M.D. 


Fontaine, R., Basin, S., Lampert, M., and 
Touaro, O. Intérêt de l'artériographie sélec- 
tive dans les formations tumorales du pan- 
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créas céphaliquesans ictére. (Selective angiog- 
raphy in tumors of the head of the pancreas 
without icterus.) F. de radiol., d' électrol. et de 
méd. nucléaire, Jan.-Feb., 1969, 50, 29-32. 
(From: Clinique chirurgicale A du Centre 
Hospitalo-Universitaire de Strasbourg, 
France.) 


Selective angiography is useful in studying disease 
of the pancreas—the head in particular—when lack 
of icterus, inadequate physical findings and uncer- 
tain results from the barium examination make 
diagnosis difficult. 

In one of the cases cited, biselective technique, 
injecting the celiac and superior mesenteric arteries 
simultaneously, was useful in delineating a car- 
cinoma. In the other 2 cases described, in which 
selective angiography was used, one was found to 
have malignancy, and the other a pancreatic pseudo- 
cyst.—Frank A. Riebel, M.D. 


FARRELL, WALTER J., Noran, jonn J., and 
TESSITORE, ANDREW. Unilateral leg edema, 
migraine, and methysergide: a clinical pres- 
entation of retroperitoneal fibrosis. 7./f.M./f., 
Mar. 10, 1969, 207, 1909-1911. (Address: 
Dr. Walter J. Farrell, 3300 Gallows Road, 
Falls Church, Va. 22046.) 


Retroperitoneal fibrosis occurs in about 1 per cent 
of patients receiving methysergide. A 62 year old 
woman taking this drug for migraine headaches de- 
veloped painless unilateral leg edema. There were 
no symptoms of obstructive uropathy or arterial 
insufficiency on the side of leg swelling. A pelvic 
venogram demonstrated extrinsic obstruction of the 
common iliac vein, and the distal ureter on the same 
side was noted to be obstructed on urography. A 
translumbar aortogram was interpreted as showing 
no evidence of stenosis of the iliac artery. At surgery, 
bilateral retroperitoneal fibrosis was found which 
was asymmetric with more involvement on the side 
of leg swelling. The common iliac vein and both 
ureters were freed, and the common iliac artery was 
found to be markedly compressed by the dense 
fibrous tissue. Methysergide treatment was dis- 
continued postoperatively and the. patient has re- 
mained symptom free for 12 months. 

Commonly, symptoms of obstructive uropathy are 
paramount in patients with retroperitoneal fibrosis. 
Although the disease was bilateral in this patient, 
only one ureter was obstructed. Further progression 
probably would have resulted in bilateral ureteral 
obstruction. The arterial narrowing was not appre- 
ciated on aortography because the fibrotic process 
mainly narrowed the lumen in anteroposterior direc- 
tion. The venous obstruction responded rapidly to 
surgical release of the vessels from the area of fibro- 
sis, which is usually the case. Drug removal alone 
without surgery has been found to produce good 


Abstracts of Radiological Literature 


SEPTEMBER, 1969 


results in patients without vascular obstruction, but 
treatment by drug withdrawal alone in patients with 
demonstrated vascular obstruction in retroperitoneal 
fibrosis has not been attempted.—Mark D. Reiss, 
M.D. 


GYNECOLOGY AND OBSTETRICS 


Mouer, P., DELLENBACH, P., Mever, Cu., 
Bouryat, P., and Warrer, J. P. Étude 
radiologique de la colonne vertébrale in 
utero: contribution au diagnostic des mal. 
formations rachidiennes. (Radiologic study 
of the vertebral column in utero: contribution 
to the diagnosis of spinal malformations.) 
F. de radtol., d'électrol. et de méd. nucléaire, 
Dec., 1968, 49, 929-932. (From: Maternité 
and Service Central d'Electroradiologie du 
C. H. U. de Strasbourg, Strasbourg, France.) 


Meticulous roentgen study of skeletal and soft 
tissue parts of the fetus in utero will enable the diag- 
nosis of certain vertebral malformations as well as 
other abnormalities. Hyperflexion, generalized or lo- 
calized, of the vertebral column, especially in the 
dorsolumbar region should arouse suspicion as to a 
malformation. The same is true as to loss of normal 
curve of the spine, such as straightening or rigid ap- 
pearance. Marked angulation of the spine, often in 
the dorsal region, is a significant sign of vertebral 
abnormality. One can also note, in the lateral view 
of the fetal spire, absence of the spinous processes 
(or a “moth-eaten” image of these in less pronounced 
cases of malformation). The vertebral segments, as 
viewed anteroposteriorly, may show quite clearly 
enlargement or cleavage of the body and excessive 
Separation of the laminae. Study of the fat line pos- 
terior to the spine will also reveal widening and 
finally loss at the level of say a meningocele. An- 
teriorly, cervical and abdominal tumoral masses will 
cause abnormality of the fat line. 

Roentgen signs of fetal death, meningo-myelo- 
celes, spina bifida, hemivertebra, doubling of the 
lumbar spine (anencephalic fetus in case reported by 
the authors), omphalocele have to be differentiated. 
—JFirair N. Sarian, M.D. 


GENITOURINARY SYSTEM 


Kaurman, JosepH J., Novrox, Davin, and 
Rusni, Mitton. Prolonged survival after 
kidney transplantation: report of a case five 
years after transplantation from an unrelated 
donor. 7.,1.M.4., Mar. 10, 1969, 207, 1911— 
1913. (Address: Dr. Joseph J. Kaufman, 405 
Hilgard Avenue, Los Angeles, Calif. 90024.) 


This case report is felt to be the longest recorded 
survival following renal homotransplant from an un- 
related individual. A 37 year old male with chronic 
uremia, anemia, and hypertension secondary to glo- 
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merulonephritis received a renal transplant from a 
55 year old man who was found to have a transitional 
cell carcinoma of the ureter. Both donor and recipient 
were Group O, Rh-positive, but lymphocyte match- 
ing was considered poor according to the Terasaki 
score. 

The patient survived 53 years before he died of a 
myocardial infarction. The 53 year survival was 
complicated by several episodes of rejection reac- 
tion, chronic alcoholism, suicide attempt with bar- 
biturates, hyperchloremic acidosis, and chronic con- 
gestive heart failure. 

The donor died in an automobile accident 23 years 
following the transplant, and was found to have no 
residual or metastatic neoplasm, but severe coronary 
arteriosclerosis was found. 

It is felt that because of the 53 year survival in the 
face of severe problems, more favorable matching 
might have resulted in even further prolongation of 
renal function.—Mark D. Reiss, M.D. 


SMELLIE, W. A. B., Vintx, M., and Hume, 
D. M. Angiographic investigation of hy- 
pertension complicating human renal trans- 
plantation. Surg., Gynec. & Obst., May, 1969, 
126, 963-968. (From: Departments of Sur- 
gery and Radiology, Medical College of 
Virginia, Richmond, Va.) 


Hypertension is a common complication after kid- 
ney transplants in patients who survive with a func- 
tioning kidney for more than 6 months. This oc- 
curred in 12 out of 118 patients in this group. It 
seems to be related to chronic rejection of the trans- 
plant and may be demonstrated by angiography. 

Five of the patients developed an arterial bruit at 
the site of the kidney transplant. These were investi- 
gated to exclude a localized lesion of the renal artery. 
In all, narrowing was demonstrated either at the 
anastomosis or in the adjacent homografted artery. 
The narrowing at the anastomosis is probably due to 
technical difficulties and the narrowing in the ad- 
jacent homografted artery is probably the result of 
injury to the artery at the time of perfusion or sur- 
gery; therefore, extra care should be used in han- 
dling this vessel. 

The authors recommend follow-up angiography in 
these patients if a bruit develops, but not as a 
routine procedure.—George L. Sackett, Fr., M.D. 


Mawar, T., Carrier, P., and Genest, J. 
Recurrent renovascular hypertension: report 
of two cases with long-term follow-up. Canad. 
M. A. F., Feb. 22, 1969, 700, 363-370. (From: 
The Clinical Research Institute of Montreal 
and from the Department of Medicine and 
the Section of Cardiovascular Surgery of the 
Hotel-Dieu Hospital, Montreal, Quebec, 
Canada.) 
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Two cases of recurrent renovascular hypertension, 
both with 10 year follow-up, are reported. 

The first case involves a 44 year old male who 
initially complained. of claudication in the legs fol- 
lowing a gastrectomy. This was progressive over the 
2 years and hypertension was then noted which was 
symptomatic, causing headaches and dyspnea. Ar- 
teriosclerotic cardiovascular disease was found on 
physical examination. Urography was normal but 
angiography revealed obstruction of the aorta from 
the celiac axis extending to the femoral arteries. At 
surgery, a large thrombus was found which partially 
involved the right renal artery and completely ob- 
literated the left renal artery. Thromboendarterec- 
tomy was performed with immediate restoration of 
pulsations and relief of symptoms. With reserpine, 
there was a significant decrease in blood pressure 
(pre- and postoperative blood pressure levels not 
specified). Three years later the patient was readmit- 
ted with claudication in the left arm and aortography 
demonstrated complete occlusion of the left sub- 
clavian artery at this time. The left renal artery was 
severely stenotic with severe atrophy of the left kid- 
ney. The right renal artery was patent and appeared 
normal. Aortic-subclavian graft and bilateral dorsal 
sympathectomy were performed. Blood pressure in 
the upper extremities equalized and the patient was 
discharged on antihypertensive medication. One year 
later, the patient had a cerebrovascular accident 
with some residual left-sided palsy, and there were 
recurrent episodes of congestive heart failure. Six 
years after the initial surgery, he was again admitted 
in congestive heart failure, and at this time the blood 
pressure was 210/110. Aortography revealed bilate- 
ral severe renal artery stenosis. A Y-shaped graft was 
placed between the aorta and both renal arteries and 
the systolic gradient of over 100 mm. Hg disap- 
peared. Postoperative aortogram revealed complete 
patency of the graft and for 4 years the patient was 
asymptomatic. At this time, the right renal branch 
of the graft was found to be occluded and a nephrec- 
tomy was performed. The postoperative course was 
uncomplicated and blood pressure was controlled by 
drugs. 

The second case was a 46 vear old male who was 
found to have hypertension of 200/125. A small 
right kidney was found on urography and the right 
renal artery was noted to be markedly narrowed. A 
right nephrectomy was performed, following which 
the blood pressure fell to normal without medica- 
tion, and the patient was asymptomatic. He re- 
mained well with normal blood pressure until 6 years 
after the initial surgery, when once again he ex- 
perienced symptoms of headaches and dyspnea. He 
was reinvestigated. The blood pressure was 240/150. 
Urography showed a normal left kidney but aortog- 
raphy demonstrated a fusiform aneurysm of the 
abdominal aorta extending from below the superior 
mesenteric artery to the bifurcation. A stenosis of 
the left renal artery was found which was greater 
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than 75 per cent. Severe arteriosclerotic involve- 
ment of the aorta and the splenic artery precluded 
revascularization by any of the common methods, 
and therefore a venous graft was interposed between 
the superior mesenteric artery and the left renal 
artery (the first reported case of this type of surgical 
procedure). The blood pressure decreased and on 
discharge the patient was asymptomatic with a nor- 
mal blood pressure. He was investigated 2 years 
later and was found to have a normal blood pressure 
and satisfactory renal function. 

'These 2 patients had bilateral arteriosclerotic le- 
sions, and showed progression of the process, and 
involvement of previously normal renal arteries. In 
the first case, inexorable progress of atherosclerosis 
isseen with mild renal insufficiency persisting through- 
out the 10 year course, and complicated by episodes 
of peripheral vascular disease, cerebrovascular in- 
sufficiency, and heart failure. Multiple operations 
were performed with good relief of symptoms and 
control of the hypertension on medication. The sec- 
ond case demonstrates a very rare example of re- 
current renovascular hypertension with repeated sur- 
gical cure over a 10 year course. The common nature 
of bilateral arteriosclerotic renal artery lesions in 
renovascular hypertension is stressed, and difficulties 
in long term management are discussed.—Mark D. 
Reiss, M.D. 


Eruorr, G. B., Jounson, H. W., and BALFOUR, 
J. A. Xanthogranulomatous pyelonephritis 
and perirenal xanthogranuloma. Brit. F. 
Urol., Oct., 1968, go, 548-555. (From: The 
Departments of Pathology and Surgery, 
Vancouver General Hospital and University 
of British Columbia, Vancouver, British 
Columbia, Canada.) 


More than 67 instances of this entity have been 
reported in the literature and 7 additional cases are 
now reported from the Vancouver General Hospital. 
Clinically, all of the current patients were adults 
presenting with easy fatigability and low grade py- 
rexia antedating the urologic symptoms. All cases 
had gross pyuria and positive urine cultures as well 
as an unusually high sedimentation rate. 

The roentgenologic features consisted of a variety 
of pyelographic findings depending upon the extent 
of the lesion. The kidney does not become grossly 
atrophic as in other types of pyelonephritis and 
minor degrees of atrophy were often masked by pro- 
ductive perirenal granulomatosis. The calyces may 
be blunted and irregularly distorted in such a man- 
ner as to arouse the suspicion of renal carcinoma. 
There was often marked ureteric deformity and 
narrowing. The intrarenal granuloma appeared as a 
relatively avascular zone in the nephrographic phase 
but was irregularly marginated. In general, although 
the granulomatous lesion may be segmental, the 
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whole kidney and the perirenal bed are severely tn- 
jured. 

At surgery the encasing Gerota’s panniculitis may 
be 4 cm. thick and united with the underlying kidney 
and periureteral tissues. Within the kidney is a rub- 
bery, yellow, globulated mass, often showing direct 
extension through pyramids, cortex and pelvic fatty 
tissue. 

Histologically, the predominant characteristic is 
that of confluent nodules fused by fibroblastic scar. 
Some nodules are formed by solid masses of uniform 
polyhedral foam cells. The remaining renal tissue 
shows heavy infiltration of interstitial zones by in- 
flammatory cells. The tubular system shows moder- 
ate atrophy. 

A number of mechanisms are suggested to explain 
the initiation and perpetuation of the process.— 
Rosalind H. Troupin, M.D. 


McLean, R. D. W., Bennett, H. M., and 
Warrre, D. G. C. Acute urography: a method 
for general use. Brit. M. F., Jan. 18, 1969, r, 
142-144. (Address: Dr. R. D. W. McLean, 
Senior Registrar, Altnagelvin Hospital, Lon- 
donderry, Ireland.) 


The subject of acute or emergency excretory uro- 


graphy Is discussed. 


Acute urography is defined as intravenous uro- 
graphy which is performed without prior dehydra- 
tion or bowel preparation. 

The indications for such a study were renal colic 
(53 cases), hematuria following trauma (7 cases), 
and painless hematuria (7 cases). 

The authors emphasize that all the examinations 
were adequate for interpretation, even though made 
under conditions that were not optimal. 

Technically, in the vast majority of cases the uro- 
grams were abnormal. For example, 44 of the 53 


‘patients with renal colic had abnormal urograms. 


The authors state that the value of doing the study 
acutelv is that there is a much better chance of ob- 
taining a diagnostic study while the patient is symp- 
tomatic.—Merle H. Barth, M.D. 


Nervous SYSTEM 


MARTEL, WILLIAM, Cassipy, James T., Bropy, 
GERALD L., and Irasasni, Hipeo H. Spinal 
card lesions in juvenile rheumatoid arthritis. 
F. Canad. A. Radiologists, March, 1969, 20, 
32-36. (From: Departments of Radiology, 
Internal Medicine, Pathology and Neurol- 
ogy, and the Rackham Arthritis Research 
Unit, The University of Michigan Medical 
School, Ann Arbor, Mich.) 


A patient suffering from juvenile rheumatoid ar- 
thritis was studied for 6 years and the autopsy find- 
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ings are presented. The many changes in the cervical 
vertebrae and other bones are described and 7 repro- 
ductions of roentgenograms are included. 

The purpose of the report is to call attention to the 
demyelinization of the posterior column of the cer- 
vical spinal cord which was observed at autopsy. A 
reproduction of a section of the spinal cord is pre- 
sented. 

Three hypotheses have been proposed as explana- 
tions for the spinal cord lesions: (1) Wallerian de- 
generation secondary to peripheral neuropathy or to 
compressive radiculoneuropathy; (2) nutritional de- 
ficiency; and (3) lower spinal cord compression sec- 
ondary to vertebral fracture—Yohn H. Harris, M.D. 


SKELETAL SYSTEM 


Deraqut, JUAN Cruz, Maza, ARMANDO CARLOS, 
and KHUNE, ENRIQUE Brawco. Sífilis ósea 
congénita. (Congenital osseous syphilis.) 
Rev. ortop. y traumatol. (Latino Americana), 
Nov., 1968, 73, 203-228. (Address: Dr. Juan 
Cruz Derqui, Jefe de la Sección Ortopedia y 
lraumatología del Servicio de Cirugía In- 
fantil y Ortopedia a cargo del Dr. José E. 
Rivarola, Hospital de Niños de Buenos 
Aires, Argentine.) 


Attention is called to an increased incidence of 
congenital syphilis in recent years. Eighty-three 
cases were observed in the Children's Hospital, 
Buenos Aires, between 1962 and 196s. 

The authors give an extensive discussion of the 
clinical findings, pathologic anatomy, roentgeno- 
graphic appearance, treatment, and differential diag- 
nosis. 

The roentgenographic signs are usually generalized 
and symmetric. Lesions are found with distinct evo- 
lutionary phases even within the same bone. The 
metaphysis of the long bones is involved some- 
times with minimal change and sometimes with de- 
structive changes (Wimberger’s sign). Periostosis is 
frequent and appears as parallel lines along the shaft 
of the long bones in the active phase and presents a 
contiguous form during the healing phase while the 
metaphyseal lesions are disappearing. Syphilitic dac- 
tylitis may involve the entire bone.—Charles M. 


Nice, Fr., M.D., Ph.D. 


ANTON, H. C. Width of clavicular cortex in 
osteoporosis. Brit. M. J., Feb. 15, 1969, Z, 
409—411. (Address: Consultant Radiologist, 
Stobhill General Hospital, Glasgow N. 1., 
Scotland.) 


Thinning of the upper cortex of the clavicle, mea- 
sured on a standard chest roentgenogram, may help 
in the diagnosis of osteoporosis. No precise level at 
which osteoporosis occurs can be given, but a reading 
of 1.5 mm. or under is felt by the author to be in- 
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dicative of osteoporosis, while a smaller incidence is 
associated with readings of 2 mm. and above. 

There is a significant correlation between thinning 
of the clavicular cortex and other roentgenologic 
indications of osteoporosis. Thinning may occasion- 
ally point to unsuspected bone disease, in osteo- 
malacia as well as in osteoporosis. 

As chest roentgenograms are obtained in a high 
proportion of patients, the method would have wide 


applicability.—Rosalind H. Troupin, M.D. 


AMIEL, M., and Graser-Duvernay, B. Les 
signes radiologiques de l'atteinte de l'épaule 
dans la polyarthrite chronique rhumatismale 
(149 observations). (Radiologic signs of 
shoulder involvement in chronic rheumatoid 
polyarthritis [149 cases].) T. de radiol., 
d'électrol. et de méd. nucléaire, Jan.-Feb., 
1969, 50, 7-12. (From: Service de M. le Pr. 
Ravault, Clinique médicale B, Pavillon E, 
Hópital Ed.-Herriot, Lyon, France.) 


The shoulder is the most mobile but also the most 
fragile of the articulations. The muscular and tendi- 
nous formations contribute to enriching the pa- 
thology, both in degenerative and inflammatory ar- 
thritis. 

There are 2 joints, the first being the glenohumeral, 
and "the second articulation of the shoulder" being 
a defile separating the acromioclavicular vault from 
the humeral epiphysis, where a slipping effected by 
the subdeltoid bursa and the rotator cuff exists. To 
demonstrate both of these joints it is necessary to 
produce a double obliquity: the patient is seated and 
rotated 30° so that the lateral inclination of the 
central ray reveals the glenohumeral joint, and a 20° 
caudad tilt opens the space between the humerus and 
the acromioclavicular zone. 


Factors in glenohumeral disease are: Osteoporosis of 
the humeral head; geodes in the head or glenoid; 
narrowing of the joint space; condensation of the 
articular surfaces; osteophytes, usually at the in- 
ferior joint margin; gross deformities of the humeral 
head, which may even be reduced to a stump; a 
notch on the upper margin of the anatomic neck due 
to loss of bony substance, which may look like a 
geode in some projections; and a degree of sym- 
metry on bilateral study. 


Factors in acromiohumeral disease are the same in 
rheumatoid arthritis and degenerative changes due 
to age. They relate to dehiscence and at times rup- 
ture of the rotator cuff. They are: Ascension of the 
humeral head; involution of the greater tuberosity; 
periostitis of the greater tuberosity; and geodes of 
the latter. 

One judges the gravity of the disease by: duration 
of the rheumatoid arthritis; duration of the symp- 
toms which relate to the shoulder; age; dispersion of 
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the articular lesions; and the radiologic gravity.— 


Frank A. Riebel, M.D. 


ARLEN, Myron, Koven, Leo, and FRIEDER, 
Marvin. Juvenile fascial fibromatosis of the 
forearm with osseous involvement: report of 
a case. Y. Bone & Joint Surg., April, 1969, 
31-4, 591-595. (Address: Myron Arlen, 
M. D., 555 Prospect Place, Brooklyn, N. Y. 
11238.) 


The authors report a case of a mass in the fore- 
arm of a 3 month old boy. Roentgenograms showed 
narrowing of the shafts of the radius and ulna and 
considerable bowing from pressure. A later roent- 
genogram demonstrated penetration of the cortex 
of the radius. 

Excisional biopsy was attempted. The large tumor 
mass appeared to arise from the interosseous mem- 
brane. It could not be completely removed. 

Histologically, the tumor showed fibrous tissue. 
The final diagnosis was fascial fibromatosis, although 
fibrosarcoma was considered for a time. The patient 
was alive and well at the end of 3 years. 

Fibroblastic tumors may occur in the neonatal 
period and are second in frequency to lymphangi- 
omatous tumors.—George L. Sackett, Fr., M.D. 


BOLLAERT, Å., JEANMART, L., VAINSEL, N., and 
SMULDERS, CH. Dysplasies osseuses rares. 
(Rare osseous dysplasias.) F. belge de radiol., 
1968, 57, 303-317. (Address: Dr. A. Bollaert, 
102. Avenue Prudent Bols, Bruxelles 2, 
Belgium.) 


There has been an increasing interest in osseous 
dysplasias in recent years. Numerous classifications 
and definitions have evolved. Each type of dysplasia 
is related to the histologic aspects of the successive 
stages of enchondral calcification. The 2 cases re- 
ported by the authors fall in the category of meta- 
physeal dysplasia. 

The first case is that of hypophosphatasia, first 
described by Rathbun in 1948. The second case 
represents an osteopetrosis first described by Albers 
Schónberg in 1905. 

Case 1. A 5 month old infant was admitted to the 
hospital in poor general condition. The development 
was retarded and corresponded to 3 months of age. 
There was unexplained vomiting. The child was pale 
and emaciated, the muscles were flabby and there 
was marked laxity of the joints. The cranial sutures 
were wide and the fontanelles large. There was bead- 
ing of the ribs, as seen in rickets, general hypotonia 
and a delayed pyschomotor response. 

The roentgenologic examination revealed a bone 
age of less than 3 months. There was demineraliza- 
tion of the metaphyses of the long bones of the up- 
per and lower extremities. These were widened, ir- 
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regular, concave, with noncalcified osteoid tissue, 
which was less pronounced than is ordinarily seen in 
rickets. The demineralization of the diaphyses was 
less pronounced than of the metaphysis. The skull 
showed practically no ossification; the sutures and 
fontanelles were wide. 

The laboratory studies disclosed a decrease of the 
alkaline phosphatase, 2.3, 1.9, and 1.4 Bodansky 
units (normal 4 units), and a progressive increase in 
the blood calcium levels, 12.1, 13.4 and 15.5 mg. per 
cent. 

The condition of the infant deteriorated rapidly 
and he died shortly after admission. 

The autopsy revealed bony and cartilagenous 
changes which corresponded to, and confirmed, the 
antemortem roentgenographic findings. There was 
diffuse nephrocalcinosis with minute miliary calcific 
deposits throughout the renal parenchyma. 

Case rr. A 6 month old child was admitted to the 
hospital because of palor and failure to thrive, and 
frequent and almost continuous rhinitis. The head was 
large, equal to that of a 12 month old infant. There 
was definite anemia, enlargement of the liver and 
spleen. 

The roentgenographic examination revealed strik- 
ing increase of bone density involving the entire 
skeleton. This included all the bones of the skull, 
excepting the occipital bone, and the facial bones. 
The orbits were small. The petrous pyramids were 
uniformly and markedly sclerosed. There was total 
absence of pneumatization of the mastoids. The au- 
ditory canals were not visible. 

The long bones were, likewise, uniformly sclerosed, 
equally involving the diaphyses, the epiphyses and 
the metaphysis, with loss of demarcation between 
the medulla and cortex. The extremities of the long 
bones were deformed presenting a “forme de club 
de golf" appearance. 

The clinical examination disclosed, in addition to 
severe anemia, almost complete blindness, complete 
deafness and facial paralysis. 

The laboratory studies revealed normal phospho- 
rus blood level of 4.7 mg. per cent and a lowered cal- 
cium blood level of 4.7 mg. per cent. 

Albers Schónberg disease (osteopetrosis, marble 
skeleton, osteosclerosis fragiles) is classified as a hy- 
perplastic form of metaphyseal dysplasia. The mac- 
roscopic examination shows the bones to be dense, 
abnormally hard, with absent medullary spaces. Al- 
though dense and hard, the bones are very brittle. 
The metaphyses are large with a paucity of osteo- 
clasts. 

In hypophosphatasia the macroscopic sections as 
well as the roentgenograms demonstrate faulty bone 
construction at the metaphysis as well as faulty calci- 
fication of osteoid tissue. The bones are transparent 
and fragile. 

In osteopetrosis the findings are the opposite of 
those observed in hypophosphatasia. The bone tis- 
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sues are dense, homogeneous, and hypermineralized. 
The medullary activity is absent. There is an excess 
production of spongy bone and of calcified cartilage 
but there is no resorption. Despite the increased 
density, the bones are equally fragile. 

In both types of dysplasia there is enlargement of 
the metaphysis. The disturbed or faulty resorption 
of osteoid is secondary in hypophosphatasia as it is 
in rickets, whereas it is primary in osteopetrosis. 

The roentgenologic appearance of Albers Schón- 
berg disease does not present any problem in diag- 
nosis or differential diagnosis, while the roentgeno- 
logic aspect of hypophosphatasia is quite similar to 
that of rickets, with which it may be confused. 

Reproductions of 16 roentgenograms, including 1 
photomicrograph, accompany this article—William 


H. Shehadi, M.D. 


WiLsow, D. W., Curispin, A. R., and CARTER, 
C. O. Diastrophic dwarfism. Arch. Dis. Child- 
hood, Feb., 1969, 44, 48-58. (From: The 
Royal National Orthopaedic Hospital; The 
Hospital for Sick Children, Great Ormond 
Street; and the Clinical Genetics Research 
Unit, Institute of Child Health, London, 
England.) 


Four cases of diastrophic dwarfism are reported 
with all clinical and roentgenologic features pre- 
sented. 

The importance and ease of differentiation be- 
tween achondroplasia and Morquio’s disease are 
stressed. The genetic prognostic importance to the 
parents further emphasizes the necessity of its early 
recognition.— ictor G. Mikity, M.D. 


SMITH, WILLIAM S., and Kauren, HERBERT. 
Patterns and mechanisms of lumbar injuries 
associated with lap seat belts. 7. Bone & 
Joint Surg. Mar., 1969, 574, 239-254. 
(From: The Department of Surgery, Section 
of Orthopaedic Surgery, University of Michi- 
gan Medical Center, Ann Arbor, Mich.) 


Of 25 lumbar spine fractures observed in seat 
belt wearers, 20 showed an unusual and consistent 
pattern of lumbar spine injury—the transverse type 
of lumbar fracture characterized by: (1) a disruption 
of the posterior elements of the lumbar spine (the 
disruption may be osseous, ligamentous, or both); 
(2) a longitudinal separation of the disrupted pos- 
terior elements; (3) no, or a minimum decrease in 
the anterior vertical height of the involved vertebral 
body; (4) no, or a minimum, forward displacement 
of the superior vertebral fragment or vertebrae; (5) 
no, or a minimum, lateral displacement of this frag- 
ment or the superior vertebrae; (6) location of the 
disruption between the first and third lumbar verte- 
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brae in the majority of cases; and (7) seat belt con- 
tusions usually visible on the abdomen. 

In the most common type of lumbar fracture, 
which is a simple compression fracture at the thora- 
co-lumbar junction produced by a combination of 
vertical load and hyperflexion, the transverse flexion 
axis passes through the nucleus pulposus. This re- 
sults in tremendous compressive forces on the more 
anterior portions of the vertebral bodies which con- 
sequently undergrow compression injuries long be- 
fore posterior ligaments rupture. On the other hand, 
if the wearer of a lap type seat belt is subjected to 
sudden deceleration, it is theorized that his body 
will bend forward over the restraining belt, and in 
this situation the transverse axis around which flexion 
occurs is moved forward to the point of contact 
between the belt and the abdominal wall. The entire 
spine is, therefore, posterior to the flexion axis, and 
all of its components are subjected to tension stress. 
With mild injuries and stresses, there may be only a 
strain or sprain of the posterior ligamentous struc- 
tures; with severe injuries, however, these posterior 
ligamentous structures may literally be pulled 
apart, with rupture of the interspinous ligaments, 
zygapophyseal joint capsules, ligamentum flavum, 
posterior longitudinal ligament and the interverte- 
bral disk itself. There may or may not be avulsion 
fractures of the superior articular facets, or the pos- 
terior inferior margin of the vertebral body of the 
subluxed segmentabove. Roentgenographically, there 
is widening of the interspinous distance, the height 
of the neural foramina and the posterior aspect of 
the intervertebral disk spacing at this level. Rarely, 
the transverse fracture injury actually occurs 
through the spinous process, the pedicles and the 
vertebral body itself—a so-called Chance fracture, 
which he described in 1948. No true anterior or 
lateral dislocations occur apparently unless a tor- 
sional force has been added to the flexion mecha- 
nism. It was noted that most of these injuries oc- 
curred to persons riding on the right front seat, with 
only one driver sustaining this type of fracture. It is 
theorized that the steering wheel and column pre- 
vented the acute hyperflexion required to produce 
this injury. 

The authors conclude that this report is in no way 
an indictment of the lap type seat belt. All of the 
lesions studied were products of very severe colli- 
sions, and the authors are convinced that if these in- 
dividuals had not been wearing the seat belts, they 
would not have survived. These injuries might not 
have occurred if the patients had been wearing 
shoulder type seat belts, but then, the shoulder har- 
ness might focus similar strain at the cervico-tho- 
racic junction with production of a far more serious 
spine injury.—Donald M. Monson, M.D. 


GRaTTAN, E., and Hoss, J. A. Injuries to hip 
joint in car occupants. Brit. M. F., Jan. 11, 
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1969, 7, 71—73. (From: The Road Research 
Laboratory, Ministry of Transport, Crow- 
thorne, Berks, England.) 


In this study of 5o out of sor unselected occupants 
of car accidents admitted to the hospital from April, 
1965 to August, 1968 there were 4 varieties of frac- 
ture, dislocation, or fracture dislocations of the hip. 

In standard textbooks there are usually 3 varieties 
of injuries to the hip Joint described—posterior dis- 
locations and posterior fracture dislocations; anterior 
dislocations; and central fracture dislocations. None 
of these ço patients had anterior dislocations. 

Four main groups were seen-—26 cases of posterior 
dislocation and posterior fracture dislocation; 6 cases 
of fracture of the posterior wall of the acetabulum; 11 
cases of fracture of the roof of the acetabulum and 
fracture of the roof of the acetabulum with posterior 
fracture dislocation; and 7 cases of central fracture 
dislocations. 

The mechanism of injury for each of these groups 
is detailed. The posterior dislocations are produced 
when the knee strikes the fascia with the resulting 
force transmitted through the femur to the hip joint; 
it is suggested that the amount of flexion at the hip 
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at the time of impact of the knee may be greater for 
the dislocations than for the fracture dislocations. 
The fracture of the posterior wall of the acetabulum 
appears uncommon, and the authors were unable to 
determine the mechanism. The mechanism in the 
fractures of the roof of the acetabulum is through 
force transmitted from impact on the knee with the 
hip flexed at less than a right angle and slightly ab- 
ducted. Central fracture dislocations occurred with 
side impacts with force applied to the greater tro- 
chanter directly. 

The relationship of fractures of the roof of the ace- 
tabulum with or without displacement is discussed 
and it is suggested that the latter may represent the 
critical level of force which the hip when flexed less 
than a right angle may withstand without extreme 
damage. It is also suggested that the seat belts do 
not seem to provide protection in side impacts re- 
sulting in central fracture dislocations and, more- 
over, that even in frontal impacts with occupants 
wearing seat belts, posterior dislocations of the hip 
can occur, 

The degree of protection offered by the seat belts 
to the lower limb is felt to be much less than for other 
areas such as the head.—PAi/lip Godsey, M.D. 
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for checkups? 


A vital question. For if early diagnosis and 
treatment can cure cancer, obviously 

regular health checkups are essential. 

In a survey conducted for the Society, we 
discovered that only 26% of those questioned 
had such regular checkups. 

But 90% said; if their physicians told them 


to do so, they would have annual. 


checkups. This confirmed what we have 

long known—your key role, doctor, in activating 
your patients in good health practices. 

We alert the public with facts about cancer. 

You follow through by urging regular checkups. 
A life-saving combination. 


AMERICAN CANCER SOCIETY 


Now that you've bought z 
that expensive x-r: 
equipment, do you fe 
very alon 





n’t, please. Not if you bought Profex- 
equipment. Here's why: 

ay you need a part our serviceman 
sn't have in his kit, and our regional 
ce doesn't have in stock (it happens 
the best of us, you know). Litton's 
fexray Division guarantees shipment 
n the factory on the same day—even 
ve have to swipe it off the assembly 
. (We actually had to do that a 
ple of times, and it caused a real 
inybrook—but we'd rather have our 
duction people mad at us than have 
unhappy.) 


Or, if the serviceman runs into an un- 
heard-of problem, a factory engineer will 
be there pronto. If he can't solve it, our 
chief design engineer shows up in your 
office. And if Ae isn't satisfied, a whole 
new set of equipment can ship out the 
next day. We haven't had to go that far 
yet, but the procedure is there if you 
need it. 

You see, any radiological-equipment 
company depends on a small group of 
customers who buy its apparatus over 
and over again. One mistake, and they're 
in trouble. 


Litton's Profexray Division plans n« 
to make that mistake. We must be dc 
all right, because our business is grow 
by leaps and bounds. 

Our job doesn’t stop when we del 
top-quality equipment to you. We m 
sure it works, too. And works, and wo: 

Maybe you'l be our next custon 
If you are, we promise one thing for st 

You'll never be alone. 


LH Litton Medical Products, Litton Indust 


515 E. Touhy Ave., Des Plaines, Illinois 6C 





Ihe no-mix. 


We took the construction work 
out of barium sulfate. 

We premixed it into a smooth, 
creamy, instantly ready esopha- 
geal contrast medium. 

Before, coating was often a 
hit-or-miss operation (‘home- 
brewed’ barium can be too thin, 
too thick or just plain settled 
out). 

Not anymore. 

Now, in seconds, you can pho- 
tograph your patient's esopha- 
geal tract...easily take 3, 4, even 
5, plates after an initial dose. In 








many patients the coating of 
Esophotrast lasts up to 15 min- 
utes (ample time for fluoroscopy 
and radiography of the esopha- 
gus and evaluation of heart size). 

Now you don't have to cajole 
your patients into drinking cup- 
ful after cupful of barium...the 
l oz. of Esophotrast, usually all 
that's needed, is nongritty and 
fruit-flavored-a really pleasant 
medium to take. 

And it's just a squeeze of a tube 
away. 

So why mix your own? 


Esophotrast 


(barium sulfate) 
Instantly ready esophageal cream 


Recommended dose: 1 tablespoonful “chewed” thoroughly 
before swallowing. Repeat with a second tablespoonful to ensure 
g | I 
prolonged adherence and coating of the esophageal mucosa. 


Barnes-Hind Barium Products 
Subsidiary of Barnes-Hind Pharmaceutica 


Sunnyvale, Calif. 94086 





New 
Hypaque Sodium 25% 


s. Sodium diatrizoate Sterile Aqueous Solution 


300 ml. disposable unit 


complete with infusion set and needle 














Now, drip infusion 
urography 
in 3 simple steps 


Insert Infuse 











a d 
Insert piercing spike of infusion Infuse into an antecubital vein Discard entire unit when 
set through rubber stopper of over a period of 3 to 10 minutes infusion is completed 


300 ml. infusion bottle 


Convenience 

e 300 ml. bottle of Hypaque sodium 2596 (brand of sodium diatrizoate 25%) 
e does not require further dilution 

e supplied with infusion set and needle 


Diagnostic advantages 

e dense prolonged nephrogram facilitates tomography 

e physiologic action without distortion 

e reduces need for retrograde urography with its inherent dangers 

e kidneys, pelves, ureters and bladder usually seen on same film 

e permits nephrotomography, urography and cystourethrography with one infusion 
e compression and dehydration not always essential 


Tolerance 


« 300 ml. dose usually as well tolerated as the conventional dose for intravenous urography 
e nosignificant changes of BUN reported after use in patients with impaired renal function 


*using regular sterile technique 


please see following page for summary of prescribing information 


Hypaq ue 25% (brand of sodium diatrizoate 25%) 


sodium 


Sterile Aqueous Injection 


PRECAUTIONS 
Before a contrast medium is injected, the patient should 
be questioned for a history of allergy. Although a history 
of allergy may imply a greater than usual risk, it does not 
arbitrarily contraindicate the use of the medium. Pre- 
medication with antihistamines to avoid or minimize pos- 


sible allergic reactions may be considered. Benadryl® 


(brand of diphenhydramine hydrochloride), however, may 
Cause precipitation when mixed in the same syringe with 
Hypaque sodium. The injection of 0.5 ml. to 1 ml. of the 
contrast medium intravenously approximately 15 minutes 
prior to injection of the full dose is frequently used in an 
effort to detect patient sensitivity. The absence of a reac- 
tion to this test dose is not entirely reliable for predicting 
the patient's response to the full diagnostic dose. Severe 
reactions, including fatalities, have occurred with a test 
dose as well as with larger doses. Adequate facilities for 
treating severe reactions should be available. 

Caution is advised in patients with severe cardio- 
vascular disease and in patients with a history of bronchial 
asthma or other allergic manifestations or of sensitivity to 
iodine. 

Contrast media have been shown to promote the phe- 
nomenon of sickling in individuals who are homozygous 
for sickle cell disease when the material is injected intra- 
venously or intraarterially. 

Water-soluble iodinated radiopaque media will cause 
.a marked elevation of the protein-bound iodine (PBI) level 
and possibly a false low iodine uptake result up to 48 
hours after their use. Therefore, thyroid function studies 
(PBI and 24-hour radioiodine uptake levels) should be per- 
formed prior to radiographic studies, if clinically indicated. 

Hypaque sodium 25 per cent should always be admin- 
istered at body temperature. 

Immediate adverse reactions to drip infusion pyelogra- 
‘phy have not been reported to occur at a higher frequency 
‘or greater severity than with routine excretory urography. 
However, sequelae of this procedure are possible some 
hours after the examination. Drip infusion pyelography 
‘imposes not only a sudden osmotic load, but also may 
present as much as 160 meq. of sodium (3.7 Gm.) to 
patients with established, decreased glomerular filtration 
-and renal tubular damage. In addition, these patients may 
also have coexisting or associated cardiovascular disease. 
Therefore, the possibility of the development of conges- 
tive heart failure hours after the procedure should be 
considered. 

Because of the possibility of inducing temporary sup- 
pression of urine, it is wise to allow an interval of at least 
48 hours to pass before repeating drip infusion pyelogra- 
phy in patients with unilateral or bilateral reduction of 
normal renal function. 

A definite risk exists in the performance of excretory 
urography in patients who are known to have multiple 


myeloma. Partial dehydration in preparation of these pa- 
tients for the examination is not recommended, since this 
may predispose to the precipitation of myeloma protein in 
the kidney tubules. 


ADVERSE REACTIONS 
Reactions accompanying the use of contrast media may 
vary directly with the concentration of the substance, the 
amount used, the technique used, and the underlying 
pathology. 

Adverse reactions, usually of a minor nature, have oc- 
curred in 10-14 per cent of patients who have received 
Hypaque intravenously. Reactions due to faulty technique 
include hematomas and ecchymoses following extravasa- 
tion from the vein, and pyrogenic reactions. Hemody- 
namic reactions include vasodilatation with flushing, 
hypotension and, rarely, vein cramp or thrombophlebitis. 
Serious cardiovascular reactions include rare cases of 
cardiac arrhythmias (e.g., ventricular fibrillation), shock, 
and cardiac arrest. Transient proteinuria may occur occa- 
sionally following the injection of radiopaques and, rarely, 
oliguria and anuria (renal shutdown) have been reported 
as a secondary effect of a hypotensive reaction. Allergic 
reactions include asthmatic attacks, nasal and conjuncti- 
val symptoms, dermal reactions such as urticaria and, 
rarely, anaphylactic shock, sometimes with fatal outcome. 
Severe reactions may also be manifested by signs and 
symptoms relating to the respiratory system (dyspnea, 
cyanosis, pulmonary or laryngeal edema), or to the ner- 
vous system (restlessness, confusion, or convulsions). 
Other reactions include nausea, vomiting, excessive sali-. 
vation, anxiety, headache, and dizziness. Infrequently, 
"iodism" (salivary gland swelling) from organic com- 
pounds appears two days after exposure and subsides by 
the sixth day. 


DOSAGE AND ADMINISTRATION 

The recommended dose is calculated on the basis of 2 ml. 
of Hypaque (sodium diatrizoate) sodium 25 per cent per 
pound of body weight. The average dose of the solution 
for adults is 300 ml.; for optimum results, a minimum 
dose of 250 ml. should be used. A maximum dose of 
400 ml. is generally sufficient for the largest of subjects. 

The solution is administered intravenously through an 
18-gauge needle over a period of three to ten minutes. 
Pyelographic films are taken at 10, 20, and 30 minutes 
from the beginning of the infusion. Early 2, 3, 4, and 5 
minute films are obtained when indicated for the evalua- 
tion of hypertension. Nephrotomographic sections are 
best taken just at the end of the infusion, and voiding 
cystourethrograms when desired are usually made at 
30 minutes. 


HOW SUPPLIED 
Bottles of 300 ml., with and without an intravenous infu- 
sion set. 


PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 
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WINTHROP LABORATORIES 
NEW YORK, N.Y. 10016 1362M 





New Products from E-Z-EM. 


Disposable 
Barium Enema Ring 


"c odes 















Use on the X-Ra table to f 
catch spillage. Order 
Keeps table and floor clean. Catalogue No. 


Use with underpad inside rin 82 
and change pad with each Brent ? 


If patient completely evacuates 
throw entire ring away. 


Ring is easily inflated. 
No objectionable X-Ray shadow. 


Available from your authorized E-Z-EM Dealer. 
E-Z-EM, 111 Swalm Street, Westbury, N.Y. (516)333-8230 


New Products from E-Z-EM. 


New Disposable Flexible Retention 
Cuff with Connector 






Order 
Catalogue No. 
FCRC 















Tip is flexible. 


Completely smooth 

with large lumen and 
side holes. 

Cuff is securely attached 
to tip. 

Connector fits any size tubing. 


Available from your authorized E-Z-EM Dealer. 
E-Z-EM, 111 Swalm Street, Westbury, N.Y. (516)333-8230 











Bends with Patient. X 3 ! NI 

































New Products from E-Z-EM. 


X-Ray Wipe Giant size Antiseptic 
Germicidal Towelette 


L J 


X-RAY WIPE | 


GIANT SIZE 
! ANTICEPT!IC GERMICIDAL | Order 


TOWELETTE 1 | Catalogue No. 





A new economical, 
convenient way to clean 
and disinfect patient 
contact surfaces after 
every X-Ray examination. 


Packaged in handy 
service boxes 50 per 
box, 10 boxes per 
shipping carton. 


Available from your authorized E-Z-EM Dealer. 
E-Z-EM, 111 Swalm Street, Westbury, N.Y. (516)333-8230 







New Products from E-Z-EM. 


New Disposable Flexible Retention 
Cuff with extended tubing and connector 





Order 


Catalogue No. 
FCRT 


Extra length (18") 

of tubing with clamp 

and connector allows $2 
the cuff to be S \ 
disconnected from the — \\ \ 
enema bag. x 
The patient can go to the 


bathroom without carrying 
the enema bag with him. — 





Available from your authorized E-Z-EM Dealer. 
E-Z-EM, 111 Swalm Street, Westbury, N.Y. (516)333-8230 


Cuffs alone and cuff on conventional rigid tip also available. 


FESULOID 


Fea. Fs fasaev S99 asa 





make your own 


"Tc Sulfur Colloid when you 
- want it...when you need it 


* sahtice Ceclteodt Tat 


Each kit contains sufficient 
material for 5 colloid preparations 











a m TM 
Few Tesulud — 
Technetium 99m-Suffur Colloid Kit 


.. utilize ""Tc eluate from your sterile generator 
..make as many doses as you want when you want 
.. keep dollar loss from product decay to a minimum 
..more convenient and economical 

.. Store kit anywhere — it's not radioactive* 

..Colloid contains no dextran...no rhenium 


Package contains: 


5 vials (3 cc. each) Sterile Sulfur Colloid Reaction Mixture. Each 
cc. of aqueous solution provides 4 mg. sodium thiosulfate, 3 mg. 
gelatin, 8.5 mg. potassium phosphate and 0.93 mg. disodium 
edetate. Contains no preservative. 


5 Unimatic® Disposable Syringes (2 cc. each) of Sterile 0.25N 
Hydrochloric Acid Solution. Each cc. of aqueous solution provides 
9 mg. hydrochloric acid. 


5 Unimatic Disposable Syringes (2 cc. each) of Sterile Buffer 
Solution. Each cc. of aqueous solution provides 35 mg. sodium 
biphosphate and 10 mg. sodium hydroxide. 


Warning: Solutions of sodium pertechnetate ??"Tc withdrawn 
from the generator should always be adequately shielded. Early 
elutions from the generator are highly radioactive. 


Precaution: Radiopharmaceuticals should not be administered to 
pregnant women or patients under 18 unless the information to 
be gained outweighs the hazards. 


*However, adequate shielding of the Technetium 99m—Sulfur Colloid solution 
should be maintained. 


Sn ay i ee ee ee ees fe ge Ee a 
| Please send me complete information on new Tesuloid™ i 
| Technetium 99m—Sulfur Colloid Kit. | 
| Please attach this coupon to your letterhead and mail to | 
| Medotopes Customer Service Department, P.O. Box #7, | 
| East Brunswick, New Jersey 08816. l 
COCHE del eta nd EN lcs pce E ns a -l 


Medotopes 





> SQUIBB Division of Nuclear Medicine 


Ixii 


THERAPI 4 
the WORKHORSE 


* OPERATING SIMPLICITY 
* CLINICAL VERSITILITY 


* MAXIMUM RELIABILITY 





The Therapi 4 and Control Console - a third generation Medical 


Linear Accelerator designed for clinics demanding the highest 
reliability and pertormance, 


For more information write or call: 


SHM Nuclear 


CORPORATION 
568 SAN XAVIER 


SUNNYVALE, CALIF. 9 4086 
(408) 245-3136 





The British Journal of Radiology 


A monthly publication covering the fields of 


DIAGNOSTIC RADIOLOGY, RADIOTHERAPY, 
NUCLEAR MEDICINE, RADIATION PHYSICS, 
ULTRASONICS, RADIATION PROTECTION, 
RADIOBIOLOGY AND RADIATION CHEMISTRY 


The British Journal of Radiology, which is the oldest radiological jour- 
nal in the world (having started in 1896 as The Archives of Clinical Ski- 
agraphy) now appears in a new format. The average of 80 pages per 
month and the number and excellent quality of the illustrations are be- 
ing maintained and the page size has been increased to 10% 7% in. to 
allow wider margins. 


An increasing proportion of editorial space is being used to publish 
original contributions in radiodiagnostic physics and technology, cellu- 
lar and human radiation biology, the techniques for clinical investiga- 
tion using labelled compounds and in other rapidly growing fields on 
the fringe of radiology. A series of review articles on subjects of topical 
medical and scientific interest has also been inaugurated in addition to 
the presentation of selected papers which have been read at meetings 
of The British Institute of Radiology (of which this Journal is the offi- 
cial organ). 


Annual subscription: £7.0.0. (U.S. $20.00) 


obtainable from 
THE BRITISH INSTITUTE OF RADIOLOGY 
32 WELBECK STREET, LONDON, W.1 


and from leading booksellers all over the world 


Bursetl 


Here 

is the 

new look In 
X-ray film 
packaging 


sheet 


NIFpack 


Why a new package? Because today’s 
marketing and warehousing complexi- 
ties necessitate a package, functional in 
design, that can help minimize the prob- 
lems of inventory and order processing. 


The outer carton. Here is protection and 
convenience never known before. No 
tapes for reinforcement; it is a com- 
pletely glued unit. Extensive field tests 
have proved this carton can take the 
abuse of shipping and handling without 
damage. Rip tab makes opening easy. 


The inner package. A unique and func- 
tional 100 sheet NIF shoulder box af- 
fords a new high in film protection. 

The film, enclosed in a heavy black 
polyethylene pouch, is further protected 
by four plastic gussets over each corner 
of the film packet. These gussets are 
bound together by a plastic band to pre- 
vent damage to the film in transit. 


Color coding. For ready identification 
of Red Seal film packages all carry dis- 
tinctive red stripes. 





ILFORD RED SEAL X-RAY AM. T a» 


w 
A ILFORD 


RED SEAL 
100 NIF 


8x43»... 
3.2 ti 





The film itself 


If you have used Ilford Red Seal X-ray film, you know how 


continuously dependable it is bateh to batch and box to box. If you haven't, 
now is an excellent time to find out for yourself. 


| West 70 Century Road, P. O. Box 288 
Paramus, New Jersey 07652 * Warehouses 


m in Paramus, Atlanta and El Segundo 


Help 
Wanted: 
Medical 


e Doctors 
—Generalists 
—Specialists 

e Nurses 


e Therapists 
* Laboratory and 
X-ray Technicians 


USE THE COUPON TO 
LEARN OF OPPORTUNITIES 
FOR CHALLENGING SERVICE 

ACROSS THE WORLD 





WR”, 
Sly” 


A Service of CARE 


A nonprofit, nonsectarian 
aid program to share the 
boon of modern medicine 


In 8 countries of Latin America, Af- 
rica and Asia, American and Canadian 
medical teams and specialists are at 
work with MEDICO, a service of 
CARE. Their mission: to upgrade 
medical services for the people and 
train local personnel for the years 
ahead. To meet the continuing re- 
quests for this crucial assistance, 
CARE-MEDICO seeks men and wom- 
en to serve as members of long-term 
teams, for 24 months, or as short- 
term volunteers in specialist pro- 
grams. Specialists in all categories 
are particularly needed, for assign- 
ments of at least one month. For a 
professional and personal experience 
you will treasure, apply today. Write 
for information on the posts available. 


i 

MEDICO, A Service of CARE I 
660 First Ave., New York, N. Y. 10016 
! 

Send me information on your programs in: i 
Afghanistan[] ^ Algeria[]  Honduras[] ! 
Dominican Republic [ ] Jordan [ ] l 
Malaysia [] Nigeria [ ] Tunisia [] | 
J 

o an and would 4 
be interested in serving ................ months. i 
i 

|; ———————— HERR t 
I 

OES i Ra MER tiobd bu brio p n i 
i 
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Space donated by this publication T 


4IS DURABLE. 





roducing 


IURATRON 
DUNLEE 


gned to fit most housings, this remarkable new line of 
y duty rotating anode x-ray tubes incorporate all the 
of modern technology. 





bly engineered, the Dunlee Duratron 175 and 140 rotating anode 
have a high heat storage capacity, 175,000 H.U. on the 175 

40,000 H.U. on the 140. Their high dissipation rate makes them 
sable for all types of fluoroscopic, spotfilm and general 

Jraphic service. 


ally constructed targets (rhenium-tungsten-molybdenum on the 
ron 175, enlarged solid tungsten on the 140) assure a tube life 
passed in the industry. 


fu tha v rau titha inanrt Ancianad far lananer lida in t-AHA GN burns, 





WARRANTY 


Dunlee’s Material and Workmanship 
Warranty accompanying each tube, is our 
expression of confidence and your 
assurance of the highest production and 
inspection standards. 


Learn more about the benefits of the 
new Duratrons by Dunlee. Ask your 
x-ray dealer or write: 


DUNLEE corroration 


A DICWMEQ CONARDNRATION CLIRCINIARYV 


4 X-RAY MACHINE 


X-RAY TUBE 


FILTERS, CONES, AND 
APERTURE DIAPHRAGMS 


d PATIENT 

i DISTANCE 

e GRIDS 

e INTENSIFYING SCREENS 
* X-RAY FILM 

$ PROCESSING 


e FOG (ALL FORMS) 


* VIEWING CONDITIONS 





| Any of these 11 factors can 
affect diagnostic clarity. 


Du Pont has a new training seminar 
for resident radiologists 
that discusses each one. 


This Du Pont seminar, entitled "Factors Affecting 
Diagnostic Clarity," is now being conducted in teaching 
hospitals across the country. 


It demonstrates, with over 150 original radiographs, 
how the factors on the opposite page affect density, contrast, 
detail and distortion. 


Residents tell us the seminar provides a better 
understanding of the radiographic process. It enables them 
to communicate more effectively with technologists. 


We believe this seminar can be a meaningful supplement to 
the education of a radiologist. It results in better communication, 
fewer re-examinations and improved diagnostic clarity. 


Training seminars are an important facet of Du Pont's 

focus on diagnostic clarity. Why not take advantage of them? 
Teaching institutions are invited to schedule this resident 
program through their Du Pont Technical Representative. 


CRONEX* X-ray Products 


PAT. Of f. 


there's important news 
you need to Know. . 


Introducing the nev 


HALSEY X-RAY, SUBSIDIARY 
UNITED STATES RADIUM CORPORATION 


We believe that the union of HALSEY X-RAY an: 
United States Radium Corporation (RADELIN 

will be of profound significance to the user c 
X-ray equipment, opening the door to a ne 

era of product excellence and patient benefit. An: 
we take this opportunity to re-dedicate ourselve 
and our family of Halsey and Radelin distributor 
and dealers to the attainment of important ne 
levels of customer service and satisfactior 


about a great new capacity 
to serve you better: 


A complete single source 
for outstanding X-ray accessories 


Radelin X-Ray Screens and X-Ray Screen Cleaner 

e Halsey Rigidform & Wafer Cassettes e Halsey X-Ray 
Products, including cassette holders e film storage 
chests e floor screens e lead products e safelights 

e film hangers e developing tanks e film dryers e 
illuminators e viewers e cabinets e supplies 


For literature and details write: 


ieee ee HALSEY X-RAY PRODUCTS, INC., SUBSIDIARY, 
27 nd ^ HNITEN CTATEC DANILIAA CADDNADATINA,AI 


Performance 


THE 
UNIVERSAL 
LANGUAGE 






IS AN INTERNATIONAL LEADER in the development of 
more effective systems for radiation diagnosis 
and therapy 


LIKE . . . Toshiba’s 13 MeV Linac Linear accelerator for electron beam and x-ray therapy. Newly available in the U.S., the 
Toshiba Linac incorporates proven dependability with the latest developments in radiation therapy technology. 


We know advertising claims are just words. Especially among medical professionals. We're Japanese. We have trouble 
understanding the American psyche. However, we understand quite well the technical interests of the radiological profession. 
And we invite you to make us prove our claim as the world's leading innovator in radiation therapy and diagnostic devices. 


To bridge the language barrier, and to associate ourselves with an American counterpart in expertise, Toshiba International 
Corporation, Medical Apparatus Division, is working in the U.S. through Litton Medical Products, Inc., Profexray division, an 
organization with parts, service, and sales representation available throughout the U.S. Drop us a note for further details: 
Toshiba International Corp., Medical Apparatus Division, 1411 Peterson Ave., Park Ridge, Illinois 60068 (subsidiary of Tokyo 
Shibaura Electric Co., Ltd., Tokyo, Japan). 


TOSHIBA INTERNATIONAL CORP. . subsidiary of: 
TOKYO SHIBAURA ELECTRIC CO., LTD. Tokyo, Japan 
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A new Development in INTERNAL Dosimetry by R.S. Landauer Jr. & Company 





is 
The Gardray Shadow Shield 
Body Burden Counter 


On-site in vivo detector for radioactive body burdens... 


superior to bioassay techniques... 


detects levels well below accepted tolerances. 


Proved in use at Massachusetts Institute of Tech- 
nology for over three years, the GARDRAY SHADOW 
SHIELD BODY BURDEN COUNTER is more accurate than 
bioassay procedures and less work disrupting than 
mobile systems. It provides every organization con- 
cerned with radiation safety a complete package 
system right on the premises. Makes it easy to set up 
a regular program that does not interrupt the work 
routine. Results are available in minutes, not days. 
Always available for routine or emergency needs. 
Employees go back to work unconcerned. Interested ? 
Write, wire or phone Landauer for full data sheet. No 
obligation, of course. 


R.S. | 
X JR. & CO. 


A DIVISION OF TECHNICAL OPERATIONS, INC. 

LANDAUER and GARDRAY Health & Safety Services 
Glenwood Science Park /Glenwood, Illinois 60425 
AC-312/755-7000 





AVAILABLE AS A 
COMPLETE PACKAGE 
SYSTEM... OR 
PURCHASE CHAIR and 
DETECTOR MOUNT 
ONLY, and USE 
EQUIPMENT YOU 


ALREADY HAVE. 


Complete system consists of chair, de- 
tector mount, detector unit, Analyzer, 
Printer- Reader- Paper Punch unit with 
read-in /read-out, and Oscilloscope. 
Also included: custom designed equip- 
ment console for analyzer and scope. 
Components are easily removed for 
other functions. 


Landauer for complete health and safety services « Beta Gamma Film Badges e Neu- 
tron Film Badges e Gardray Film Badges e TLD Dosimeters (custom and ring) e Radioisotope 
Inventory Control e TLD Escort e Instrument Calibration Units e Gammalarm Warning Devices 
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I his Squibb concept 













was bound 
to be emulated... 





its much easier 
to follow the leader” 


Unique service programs are hard to originate. But 
once established they can be emulated. And the unique 
Squibb 5-day Precalibration Plan was bound to be copied. 
For it has been eminently successful—offering significant 
savings in time, trouble and money to laboratories, as wellas 
greater convenience and faster scanning service for patients. 

Although others have now followed in our footsteps, 

reasonable facsimiles are not the original. For the broad 
Squibb experience and technical know-how that conceived 
and made the original plan possible has not been surpassed. 

For details on the many important—and frequently 
unique—features and services available to you when you 
use Squibb radiopharmaceuticals, contact your Squibb 
Representative. 

Medotopes* 








RES-O-MAT 





T-3 Test 


New from Mallinckrodt 


With this new test procedure you can 
perform T-3's faster than ever before. 
It's unlike all others. The Res-O-Mat 
test cuts down on the number of 
steps, drastically reduces technician 
time, and still maintains the high 
degree of reliability you need. 


The key is the tiny Res-O-Mat strip... 
a little piece of sensitive plastic that 
does away with all pipetting except 
the initial transfer of serum to vial. 
Just drop a Res-O-Mat strip in each 
test vial and rotate. Then remove the 
strip and discard it. No critical timing, 
no washing, no cleaning; the vials are 
ready for direct counting of the serum. 


MAIL ATTACHED CARD. It will bring 
you complete information on this 
new T-3 test method. See how much 
more time it can save your staff 

in T-3 screening. 


Mallinckrodt 





RADIOPHARMACEUTICALS 


MALLINCKRODT CHEMICAL WORKS 


Box 10172 * Lambert Field 
St. Louis, Missouri 63145 


Atlanta * Chicago * Cleveland 
Los Angeles * New York * Montreal 


——— — — € — — — ee — ee oe — A 





RES-O-MAT T-3 
TEST KIT 


Complete with 10 vials of premeasured 
radioactive liothyronine for patient serum, 
2 control serum vials, forceps, and 
10 Res-O-Mat strips...all in 
compact heat-protected kit. 


MALLINCKRODT/NUCLEAR 
Box 10172 * Lambert Field 
St. Louis, Missouri 63145 


Please send complete information on 
this new T-3 test method. 


























Name č g l 
(please print) 
Position or Department ooo 
Laboratory or Hospital 
Street 7 E 
City m State Zip " 
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It should: it's the same room. The reason? Our ne 
Mevatron IV-VI| — the only linear accelerator th 
gives you a choice of either 4 MeV or 6 MeV al 
still fits your Co60 room. No matter which ener 
you choose, you get output up to 360 R/min. at t 
isocenter (80 cm). 

What's more, the Mevatron IV-VI features Arcc 
unique, field-proven, 261° magnetic beam bendi 
system to give you safe, positive energy detern 
nation. 

Other standard features of the Mevatron IV-VI i 
clude a motorized, retractable beam stopper; 36 
rotational or arc therapy, with 0.5 to 10 R/degre 
a diagnostic mode; operator training programs; al 
preventive maintenance programs. 


Look familiar? 


iges of linear accelerators — minimum penumbra; 
gh dose rate; accurate dose rate control; flat 
alds; and skin sparing depth dose characteristics 
-give the Mevatron IV-VI outstanding radiotherapy 
apabilities. 

In addition, clinical applications can be greatly 
xpanded because the Mevatron IV-VI is compat- 
jJe with a wide range of accessories. 

Simple operation is another benefit of the Meva- 
‘on IV-VI. In less than v2 hour, your technician can 
»arn routine operation of the controls; and controls 
re housed in a console about the size of a type- 
riter. 

Furthermore, “system availability" is certified 
y the reliability consultants associated with the 








The Mevatron IV-VI may be leased or purchas: 
and is supported by complete installation and fie 
service facilities. A preventive maintenance pr 
gram is also included. 

For complete specifications, or a proposal t: 
lored to your specific requirements, call or wri 
Applied Radiation Corporation, Walnut Creek, Ca 
fornia 94596. Phone: (415) 935-2250. 












When Proper Diagnosis is Depender 
on Precise and Efficient Positioning 








Proper positioning is so important in mammog- 
yhy. Diagnostic quality of the mammograms 
sends on it. The Mammoset has been specifically 
signed to eliminate much of the difficulty in 
taining the precise positioning that is essential. 
When used for the Craniocaudad and Latero- 
dial Projections, several views of the breast can 
taken while the patient remains seated on the 
ustable stool of the Mammoset. The technologist 
1 quickly change the projection and side with 
1imal moving of the patient. 

For the Mediolateral Projection, the Mammoset 
'olled up to the x-ray table on which the patient 
ying, and the frame carrying the cassette tunnel 
swivelled 180° so that the stool is outside the 
le. When not in use, the Mammoset is easily 
ved out of the way of x-ray equipment. 


» your KELEKET, NORTH AMERICAN PHILIPS, 
OFEX, SIEMENS or WESTINGHOUSE dealer or 


1r local dealer. 


‘CIANS TECHNICAL EQUIPMENT CO., INC. 


A Division of Ipco Hospital Supply Corporation 


[] 





MEDICAL RADIOGRAPHIC TECHNIC (3rd 
Ed., 3rd Ptg.). Rewritten by William L. Bloom, 
]r., John L. Hollenbach, and James A. Morgan, 
all of the Technical Service X-Ray Dept., Gen- 
eral Electric Company, Milwaukee, Wis. '69, 
368 pp. (7 x 10), 510 il., 7 tables, $11.00 


PRINCIPLES OF RADIOGRAPHIC EXPO- 
SURE AND PROCESSING (2nd Ed., 6th Ptg.) 
by Arthur Fuchs, Rochester, N.Y. '69, 304 pp. 
(7 x 10), 600 il., $11.50 


CARDIAC ROENTGENOLOGY: Plain Films 
and Angiocardiographic Findings by William 
T. Meszaros, Illinois Masonic Medical Center, 
Chicago. '69, about 820 pp. (8% x 11), 939 il., 


22 tables 





/ NEW BOOKS 
FOR 
ROENTGENOLOGISTS 





USE AND INTERPRETATION OF THE 
BRAIN SCAN by Fred S. Mishkin and John 
Mealey, Jr., both of Indiana University Medi- 
cal Center, Indianapolis. '69, 208 pp., 158 il., 5 
tables, $12.50 


SPINAL CORD INJURIES edited by Daniel 
Ruge, Northwestern Univ., Chicago. (13 Con- 
tributors) '69, 236 pp. (624 X 934), 83 il, 6 
tables, $12.75 


THE FUNDAMENTALS OF X-RAY AND 
RADIUM PHYSICS (4th Ed., 6th Ptg.) by 
Joseph Selman, Univ. of Texas, Tyler. '69, 498 
pp. 306 iL, 16 tables, $10.50 — — 


THE LUNG AND PARANASAL SINUSES: 
The BEGINNINGS and PROGRESSION of 
DISEASE with the INFLUENCE of ALLERGY 
and INFECTION by William Walter Wasson, 
Co-founder and former Director, The Selmene 
Winter Foundation and the Child Research 
Council; Sam H. Sanders, Univ. of Tennessee 
College of Medicine, Memphis; and D. Eugene 
Cowen, Univ. of Colorado Medical Center, 
Denver. '69, 368 pp. (7 x 10), 454 il. (3 in full 


color), 6 tables, $23.50 


CHARLES C THOMAS * PUBLISHER 


301-327 East Lawrence Avenue 


Springfield e Illinois e 62703 


| THE ARCO LINAC SERIES 














i 


6 or 8 MeV X-rays and 
2—12 MeV electrons in one 
machine — the Mevatron XII. 


The Mevatron XII offers you your choice of 6 or 8 
MeV X-rays and any three energies between 2 and 
12 MeV for electron therapy. Yet, it's compact, 
simple to operate and is ideal for installations 
requiring a high degree of treatment flexibility. 

Other standard features of the Mevatron XII in- 
clude a 100 cm isocenter; a motorized retractable 
beam stopper; and 'pushbutton' electron energy 
selection. The machine utilizes Arco's unique, field 
proven, 261° magnetic beam bending system for 
safe, positive energy determination, 


ACCESSORIES 


The therapy applications of the Mevatron XII can 
be expanded since the machine is compatible 
with a wide range of accessories, 


X-RAY MODE 
Dose Rate (Flattened).................. 75—300 R/min at 
isocenter (6 MeV) 
100-400 R/min at isocenter (8 MeV) 
"Arc" /Rotation Therapy.......... 0.5 to 10 rads/degrees 


Gantry speed and dose rate automatically controlled 


Field SIZE... 2.222 0.5 cm x 0.5 cm to 35 cm x 35 cm 
at isocenter; motorized jaws 


Flatness...........+4% over central 70% of max. field 


ELECTRON MODE 
Dose Ràte.......2 e 100-400 R/min at isocenter 


Field Size... oo ese 20 cm x 20 cm at isocenter 
Smaller fields available with external collimators 


ACA P E +10% of central 70% of max. field 


Lease or Purchase 


Like other machines in the Arco series, the Meva- 
tron XII is available for lease or purchase and is 
fully supported by complete installation, field 
service, and maintenance training programs. A pre- 
ventive maintenance program is also included. 
For complete specifications, and/or a proposal 
tailored to your specific requirements, call or write 
Applied Radiation Corporation, Walnut Creek, 
California 94596. Phone: (415) 935-2250. 


ee ooo, APPLIED RADIATION 
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THE ARCO LINAC SERIES 


Your 
n eari FU n (| || Ahigh energy therapy /re- 


search linac that's simple 


: to operate — 
{I 9 the Mevatron XX. 


HEART ATTACK | The Mevatron XX gives you pushbutton choice of 
any two X-ray energies (6, 8, 12, and 15 MeV) and 
STROKE | any three electron energies from 6-20 MeV. As a 
result, you can treat deep-seated tumors and per- 
form a wide range of research studies. Yet, the 
HIGH BLOOD Mevatron XX is almost as easy to operate as our 
smallest linac, the Mevatron IV-VI. 
PRESSURE Other standard features of the Mevatron XX 
include a 100 cm isocenter and a motorized 
INBORN HEART retractable beam stopper, The machine utilizes 
DEFECTS Arco's unique, field-proven 261° magnetic beam 


bending system to give you safe, positive energy 
determination. 


ACCESSORIES 


The practical applications of the Mevatron XX 
may be greatly expanded by the machine's com- 
patibility with a wide range of accessories. 


O 











X-RAY MODE 
| Dose Rate (Flattened)........ 50—400 R/min at isocenter 
Feld See a l cm x 1 cm to 30 cm x 30 cm at 
| isocenter; motorized jaws 
| Flatness.......... +4% over central 70% of max. field 
ELECTRON MODE 
Dose Rate (Flattened)........ 50—400 R/min at isocenter 
Field Size....20 cm x 20 cm at isocenter (smaller fields 
available with special external collimators) 
| Flatness. .......css 10% of central 70% of max. field 


In reply to advertisers please men- X-Rays...... up to 2000 R/min at isocenter (12 MeV).High 


outputs also available at other energies 
tion that you saw their advertise- iode seda udi licen 


Electrons...... up to 1.0 kW beam power at 12 MeV.High 

. | outputs also available at other 

ment in energies in the 6 to 20 MeV range 
Lease or Purchase 
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THE AMERICAN JOURNAL OF | Like Ad machines in the Arco series, the Meva- 
| tron is available for either lease or purchase 
ROENTGENOLOGY, and is fully supported by complete installation, 
ield service, and maintenance training programs. 
RADIUM THERAPY A preventive maintenance program is also 
| included. 


AND NUCLEAR MEDICINE | For complete specifications, and/or a proposal 
tailored to your specific requirements, call or write 
Applied Radiation Corporation, Walnut Creek, 
California 94596, Phone: (415) 935-2250. 
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+—NOW AVAILABLE 


CONSOLIDATED 
INDICES 


VOLUME VI 


embracing 


The American Journal of 
Roentgenology, Radium Therapy 
and Nuclear Medicine 


Volumes 79-88 (1958-1962) 


Covers some 8,000 pages of original papers, 
editorials, biographical sketches, and ab- 
stracts of both domestic and foreign jour- 
nals published in THE AMERICAN JOUR- 
NAL OF ROENTGENOLOGY, RADIUM 
THERAPY AND NUCLEAR MEDICINE 
for the years 1958-1962. 


Fills a very definite need and will be wel- 
comed by those who have occasion to con- 
sult the Journal during this five-year period. 
Increases the usefulness of your set of jour- 


nals a hundred-fold. 


A Limited Quantity 
Has Been Printed 


Order Your Copy 
NOW 


CHARLES C THOMAS : PUBLISHER 
301-327 East Lawrence Avenue 
Springfield - Illinois 


Send me the volumes I have checked below. I 
understand that orders are subject to the exhaus- 
tion of available stock. (This order is subject to 
withdrawal without notice.) 


Volume II (1938-1942) , $10.00 
Volume III (1943-1947) , $22.50 
Volume IV (1948-1952) , $23.50 
Volume V (1953-1957) , $25.00 
Volume VI (1958-1962) , $23.50 


*Volume I (1903-1937) out of print. 








THE ARCO LINAC SERIES 


The Mevatron XXX... forthe 
most demanding requirements 
of modern radiotherapy and 
medical research. 


The Mevatron XXX offers you pushbutton choice 
of any two X-ray energies (8, 12, 15, 18, 25 MeV) 
and any five electron energies from 8—30 MeV to 
give you unmatched capability for advanced clin- 
ical techniques and research radiotherapy. In 
contrast to other high energy accelerators the 
Mevatron XXX operates at a very low noise level. 

In addition, the machine utilizes Arco's unique, 
field- proven, 261° magnetic beam bending sys- 
tem to give you safe, positive energy determina- 
tion. 

Other standard features of the Mevatron XXX 
include a 100 cm isocenter and a motorized re- 
tractable beam stopper. 


ACCESSORIES 


The practical applications of the Mevatron XXX 
may be greatly extended by the machine's com- 
patibility with a wide range of accessories. 


X-RAY MODE 

Dose Rate (Flattened)........ 50—400 R/min at isocenter 

Fed Sis. uos Rb 1 cm x 1 cm to 30 cm x 30 cm 
at isocenter; motorized jaws 

Flatness........... +4% over central 70% of max. field 

ELECTRON MODE 

Dose Rate (Flattenec)........ 50-500 R/min at isocenter 

Field Size.......... for 15 MeV or less field size is 20 cm 


x 20 cm; for energies above 15 MeV, field size 
is 10 cm x 10 cm. Smaller field sizes 
available with external collimators 


Flatness.......... .. +10% of central 70% of max. field 
RESEARCH MODE 
X-Rays..... up to 8000 R/min at isocenter (25 MeV).High 


outputs also available at other energies 
in the 8-25 MeV range 


Electrons........ up to 2.0 kW of beam power is available 
at 18 MeV. High outputs also available at 
other energies in the 8-30 MeV range 


Lease or Purchase 


Like other machines in the Arco series, the Meva- 
tron XXX is available for lease or purchase and 
is fully supported by complete installation. field 
service, and maintenance training programs. A pre- 
ventive maintenance program is also included. 
For complete specifications, and/or a proposal 
tailored to your specific requirements, call or write 
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Some things 








The Holmes-Watson duo. Com- 
patibility personitied. Elementary 
An equally valid deduction: 
The nuclear medicine facility 
and the scintillation camera 
belong together. 

Under one condition. The 
scintillation camera must be 
the Pho/Gamma® III by 
Nuclear-Chicago. 

For with Pho/Gamma Ill, isotope 
visualization in-vivo attains the 
stature of an invaluable diagnostic 


Simply 
belongs together 


and investigative technique. 


And Pho/Gamma Ill is 
adaptable to a multitude of static 
and dynamic image-data and 
display accessories. 


Indispensability for the nuclear- 
medicine department foday. Plus 
preparedness for tomorrow. 

Both lead to Pho/Gamma Ill's 
acceptance as the world’s most 
experienced scintillation camera. 


Do some detective work on 
your own. Find out about 


Pho/Gamma Ill from your 
Nuclear-Chicago sales 
engineer. Or by 

writing directly to us. 9-220 


© 


NUCLEAR-CHICAGO 
A SUBSIDIARY OF G. D. SEARLE| & CO 


2000 Nuclear Drive, Des Plaines, Illinois 60018, U.S.A. 
)onker Curt traat 7, Amsterdam W. The Netherlands 


CM-105 


Shielded Radioisotope 
Dispensing Unit 


TM - Trademark 
01.9963.F2 


Abbott Laboratories ys 
North Chicago, illinois 600%. 





This “cow” 
stands out from the herd! 


This is Pertgen-99m, the cow that doesn't leak. Nothing comes out until 
you're ready to milk it. 


Yields are consistent and high—an unbeatable combination! 


Safety—underneath the Pertgen-99m Generator is the Rayshield™, 
Abbott's exclusive Radioisotope Shielded Dispensing Unit, that keeps 
radiation to operating personnel at a minimum. 


Convenience—the protection afforded by the unique Rayshield means 
that Pertgen-99m can be used on the lab bench—there's no need to hide 
this system behind the bricks! 


Economy—because Pertgen-99m is precalibrated, you get more useable 
activity at no increase in cost! 


PERTGEN-99m 


TECHNETIUM Tc 99m GENERATOR KIT 


Also available: 


PERTSCAN-99m 


SODIUM PERTECHNETATE Tc 99m 





Abbott Laboratories North Chicago, lllinois 60064 


World's Leading Supplier of Radio-Pharmaceuticals 


LABOR-SERVICE GMBH, Abteilung RADIO-PHARMAZEUTIKA, 
6236 Eschborn/Ts, Frankfurter Str. 20. Postfach 1245 






Macroscan-131 is aseptically prepared and non-pyrogenic. 
It is ready to use and should not be heated prior to use. 


INDICATIONS: For scintillation scanning of the lungs to- 
evaluate total, unilateral, and regional arterial perfusion. 


of the lungs. 


- WARNINGS: Radio-pharmaceutical agents should not be 


- administered to pregnant or lactating women, or to persons 
= less than 18 years old, unless the information to be gained 


z acute cor pulmonale, because of the temporary small addi- 


tional mechanical impediment to pulmonary blood flow. The — 





possibility of an immunological response to albumin shou 
be kept in mind when serial scans are performed. If bloc 
is withdrawn into a syringe containing the drug, the inje 


-tion should be made without delay to avoid possible cl 


formation. 


PRECAUTIONS, ADVERSE REACTIONS: Care should be tak« 
to administer the minimum dose consistent with safety ar 


s ~ validity of data. The thyroid gland should be protected | 
outweighs the hazards. There is a theoretical hazard in . 


prophylactic administration of concentrated 


iodide solution. Urticaria and acute cor pul- & 
monale have been possibly related to the drug. 
909153 


 AGGREGATED RADIOHODINATED (I!) ALBUMIN (HUMA 





Product Specialista: 
Pawtucket, R, I. (401) 724-2950 
New York (212) 647-5500 
Chicago (312) 259-8840 

Miami (305) 271-7172 

Toronto, Canada (416) 252-3638 
Minneapolis (612) 788-3625 

San Francisco (415) 893-2278 
Los Angeles (213) 396-6082 


Washington, D, C. (202) 333-6335 |: 








Ohio Nuclear's new Model 76A radioisotope scannet 
is designed to fit the Nuclear Medicine Department 
where space is a premium. 

Available with either single or dual heads, the 
compact Model 76A offers the advantages of larger 
Ohio Nuclear units except for one thing... 

space requirements. 

The 500 cm./min. maximum scan rate of the Dual 
Head Model 76A produces two opposed scallop-free 
photoscans, before most other units have barely 
completed the first view. 


Model 76A may be purchased as a single head unit, 
and can be converted to a Dual Head right 
in your department. 


Optional accessories include an inexpensive 

positron counting circuit and a two-isotope 
subtraction circuit. 

Write for the NEW Model 76A Dual and Single Head 
Five Inch Radioisotope Scanner Brochure. 


- ohio-nuclear. inc. 


: P 1725 Fall Avenue, Cleveland, Ohio 
E] p 44113 (216) 621-8142 
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What's GAF Liquamat 90? 
What's the worthless stuff * 


Turn the page. 


GAF's new LIQUAMAT 901s a 
90 second, 90F all-liquid chemistry 
with a unique feature. 


It color coded. 


You know how developing 
systems can become contaminated. 


Now you can know it immediately. 
Because the developer is red. 
Because the fixer is blue. 


Because, if they get mixed, 
the worthless stuff is white. 













90 Second Processing at 90F 
Let's not forget that. 
It's why we call it LIQUAMAT 90. 
Besides pretty colors — 
(and a flag for contamination), 
you get fast, clean, reliable development. 
Here's everything you liked in 
GAF's LIQUAMAT II — plus 90F processing 
and Color-Coded Chemistry. 
Remember, it's all liquid 
and the packaging is convenient 
and light-weight. nS ga ow | 
We'd like you to start " EEH | 
on LIQUAMAT 90. Ç 
Ask your GAF representative 
for a demonstration. 
Or write GAF Corporation, 
X-Ray Products Division, 
140 West 51st St., New York, N.Y. 10020. 


230-0400 





Three cheers 
for the red, blue, 
and white 





The full, precise visualization 
of the gallbladder obtained 
with TELEPAQUE is diag- 
nostically important because 
It assures you that there is 

no cholecystic pathology. The 
fact that TELEPAQUE pro- 
duces a complete picture 
proves the gallbladder is func- 
tioning normally. 

But more important is the fact 
that TELEPAQUE, unlike 
other contrast agents, does 
not passively fill a diseased 
gallbladder. Thusthe absence 
of visualization can be of 
great significance suggesting 
disease. With TELEPAQUE it 
is possible to detect those 
patients with cholecystitis 
who do not have stones. This 
indication of pathology, that 
TELEPAQUE provides adds to 
its reliability for diagnosis. 


Use of TELEPAQUE ina series 
of 1,207 cholecystographic 
examinations resulted in 
98.3% diagnostic accuracy.* 
TELEPAQUE has been used in 
more than 33,000,000 
patients...an unparalleled 
record of tolerance. 


Contraindications:  Contraindicated in ad- 
vanced hepatcrenal disease or severe impair- 
ment of renal function, severe gastrointestinal 
disorders that prevent absorption, and in pa- 
tients sensitive to iodine compounds. 


Precautions: Severe, advanced liver disease 
may interfere with metabolism of Telepaque, 
thus increasing the excretory load on the kid- 
neys. Although renal difficulty has rarely been 
attributed to Telepaque, renal function should 
be assessed before cholecystography in 
severe, advanced liver disease, and renal out- 
put and hepatic function should be observed 
for a few days after the procedure. Patients 
with preexisting renal disease should not re- 
ceive high doses of cholecystographic media. 
Possible renal irritation in susceptible indi- 
viduals could result in reflex vascular spasm 
with partial or complete renal shutdown. Cau- 
tion is advised in patients with coronary dis- 
orders, especially those with recent symptoms 
of coronary artery disease. Blood pressure 
should be observed after administration of 
cholecystographic media to these patients. 
Elevation of protein-bound iodine for several 
months and false positive urine albumin tests 
(for three days) may occur after ingestion of 
iodine-containing cholecystographic media. 
Adverse Reactions; Most reactions are mild 
and transitory; serious side effects are very 
rare. Gastrointestinal effects (diarrhea, 
cramps, nausea, vomiting) are the most com- 
mon. Usually the diarrhea consists merely of 
a few loose stools, although in isolated cases 
it may be severe. A mild stinging sensation 
during urination may occur, and rarely, skin 
rash, urticaria, pruritus, and flushing. One 
case of thrombocytopenia has been reported 
in a patient with a history of conjunctival 
hemorrhages. Subjective complaints have 
been: dryness of throat, burning on swallow- 
ing, heartburn, sore throat, dizziness, and 
headache. 

Usual Dosage: 3 Gm. (6 tablets) at night after 
a light supper. 

Supplied: Tablets of 500 mg., envelopes of 
6 tablets, boxes of 5 and 25 envelopes; also 
bottles of 500. 


*Baker, H. L., Jr., and Hodgson, J. R. (Mayo Clinic and Mayo Foundation): Further studies on the 


accuracy of oral cholecystography, Radiology 74:239, Feb., 1960. 


T | © in oral cholecystography and cholangiography 
e epaq ue provides the accurate picture with excellent tolerance 


brand of lopanoic acid 


WINTHROP LABORATORIES 
(Winthrop) PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS NEW YORK, N.Y. 10016 





IHE RAYS 


A History of Radiology 
in the United States and Canada 


By RUTH & EDWARD BRECHER. Sponsored by the American College of Radi- 
ology Foundation. 1969/524 pp./39 figs./$17.50. 


The brief history of radiology, a science not yet a hundred years old, is one of the 
most dynamic and interesting stories in medicine. A surprising number of the 
advances in this field, particularly as regards the practical application of radio- 
logical techniques, have taken place in the United States. Invited by the American 
College of Radiology Foundation to investigate and write this history, the 
Brechers found a rich and well documented field of research. They have written 
a highly readable account of the main events in radiological history since the 


beginning in 1896 to the present. 


Williams & Wilkins, 428 E. Preston St., Baltimore, Md. 21202 











RADIOLOGIST 


Full time position in large medical center with full medical 
research, teaching facilities and medical school affiliation. Ex- 
cellent salary, comprehensive benefits. Immediate vacancy 
available. New York State license, Board Certification, or eli- 
gibility. Write indicating salary preference to: Dr. A. GEFFEN, 
M.D., Director of Radiology 


<> BETH ISRAEL MEDICAL CENTER 
- 10 Nathan D. Perlman Place, New York, N.Y. 10003 
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Bind Your 
Journal Issues 
Into Valuable 

Vigilant Volumes 





Pertinent information you sometimes desperately need is too often 
in the Journal issue you cannot find. Single copies have a way of 
getting lost, misplaced or destroyed. It is better for you to let us 
permanently bind each journal into semi-annual or annual volumes 
—then your reference source is always complete, organized and 
instantly at your service. We call them "Vigilant Volumes''; they 
so carefully store and provide on instant notice so much knowl- 
edge of timely value. 


The cost per "Vigilant Volume," by official commission from the 
journal publishers is but $5.45 per volume, permanently hard bound 
in washable buckram, gold embossed with period dates, journal 
name and special insignia—plus your name stamped in gold leaf. 
"Vigilant Volumes'' are handsome library additions too, real con- 
versation pieces. These volumes are bound in the authorized colors. 


HOW TO ORDER 


Simply ship your journal issues to us via parcel post, together with 
your name, address, and remittance, at $5.45 per volume. Within 
45 days after receipt, bound volumes will be shipped to you pre- 
paid. 


PUBLISHER'S AUTHORIZED 
BINDERY SERVICE, Ltd. 


(Binders of All Journals) 
4440 W. Roosevelt Rd. 
Chicago, Illinois 60624 








The cervical myelogram illus- 
trated here is an interesting 
demonstration of a relatively 
large neurofibroma in the spinal 
canal at the level of the third 
cervical vertebra. 

During the first manipulation of 
Pantopaque" contrast medium into 
the cervical subarach- 
noid space, image of 
the column of contrast 
material was inter- 
rupted at the C-3 level, 
particularly on the 
right, and gave a first 
impression of the pres- 
ence of a nonencapsu- 
lated, infiltrating, in- 
tramedullary tumor, 
which appeared to en- 
large the spinal cord. 
On further manipula- 
tion, caudally, how- 
ever, a thin stream of 
contrast material di- 
verged to the left and 
outlined medial, up- 
per, and lower borders 
of a well-circum- 
scribed tumor. 

The patient, a 58- 
year-old woman, had 
had cramping of the 
foot muscles, especially on the right, 
for about three years. Eight months 
prior to examination, she began to 
experience dull pain in the back of 
the head and stiffness of the lower 
limbs when descending stairs. 
About two months prior to myelog- 
raphy, she began to notice "pins 
and needles" sensations in all limbs, 
again particularly on the right, and 
developed difficulty in using her 





right upper limb. 

The tumor was excised following 
laminectomy of the third, fourth, 
and fifth vertebrae and the spinal 
cord was thoroughly decompressed. 
The patient did very well postoper- 
atively and today is an essentially 


well woman. 


Side Effects. Clinical reports 
indicate that the incidence and 
the severity of the side effects 
following Pantopaque mye- 
lography with aspiration of 
the medium is but slightly 
greater than with ordinary 
lumbar puncture. In 10-30 per- 
cent of such cases there may 
be transient symptomatic re- 
actions consisting of slight 
temperature elevation and in- 
crease of symptoms referable 
to a back condition. When the 
medium is not removed, simi- 
lar transient side effects occur 
with a slight elevation of tem- 
perature in a greater percent 
of patients. To reduce the re- 
actions to a minimum and to 
facilitate the absorption of the 
medium, the bulk of the Pan- 
topaque should be removed by 
aspiration after myelography. 

Contraindications. Pantopa- 
que should not be injected 
where a lumbar puncture is 
contraindicated, nor within 10 
days of a previous lumbar 
puncture. The latter precau- 
tion is necessary to avoid sub- 
dural and extra-arachnoid ex- 
travasation. An injection 
should not be carried out until 
the operator is certain that his 
needle is in the subarachnoid 
space. 

Limitations. Pantopaque has 





not been studied adequately 
from a clinical standpoint as a contrast medium 
for body cavities other than the subarachnoid 
space. The limitations and contraindications in 
other areas are not known. 


Pantopaque, the trademark under 
which all leading x-ray dealers sup- 
ply the compound ethyl iodophe- 
nylundecylate, is prepared as the 
myelographic contrast medium 
lophendylate Injection, U.S.P. by 
Lafayette Pharmacal Inc., Lafayette, 


Indiana 47904. Pantopaque is a regis- 
tered trademark of Eastman Kodak Company. 
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The new Super SL.75 
Linear Accelerator 


X-Ray Energy 7 to 10 MeV at choice. 
Electron therapy over energy range 3 to 10 MeV. spu SUPIT eer 
Double Dosimetry and back up timer for safety. brie abe PEERED ul 
X-Ray output in excess of 500 rads/min/metre at 8 MeV. wor Field size 10x 10 cn 
Servo Controlled Rotation Therapy. 
Precise... Reliable... Versatile... Economical... 


ELECTRON ENERGY 





Courtesy, Christie Hospital and Holt Radium Institute, Manchester. 





fa ay, À Pa ks En bh d NN Particle Accelerator Division, 
ie from fi U À -T5 | À f C ARA The M.E.L. Equipment Company Ltd., 
Ns = UU WM UU | 25] Manor Royal, 
Hall 3- Stand B2 eh. Wa Wh "Y Crawley, Sussex, England 
Tu —" Telephone: 0293-28787 











You take the oldest name in diagnostic X-ray in 
the United States — Keleket: you match it to the 
first name in European X-ray — CGR. What's in it for 
you? The best of both worlds in a very special field 
— your own. It adds up to: 


e the largest sum of knowledge in X-ray equip- 
ment — from 70 years of research, experience, 
and progress 


e the most elaborate line of X-ray equipment ever 
marketed in the diagnostic field 


e the kind of on-the-job reliability which doesn't 


WALTHAM, MASSACHUSETTS 02154 


Medical X-ray Equipment e Accessories and Supplies 


New seal of quality 
in world X-ray 





come overnight, for which there is no substitute but 
year after year performance 


- 


Look to Keleket/CGR for all these: e Conventional 
radiographic equipment e remote controlled radio- 
graphic equipment e cardiovascular equipment e 
neuroradiological equipment e tomographic equip- 
ment e mammographic equipment e image systems 
e constant potential generators e three-phase gen- 
erators e solid state controls e mobiles e X-ray tubes. 


A new brochure shows what 70 years 
of experience in the U.S. and Europe 
can mean to you. Write for it now. 


Keleket 
CGR 



















...for the best 
in X-ray 
accessories! 


WOLF X-RAY CORPORATION 


AFFILIATES: WOLF DENTAL FILM MOUNT CORP. « WOLF RADIATION PROTECTION CORP. 


NEW YORK + CHICAGO + LOS ANGELES + ONTARIO 
Executive Offices: 182-20 LIBERTY AVENUE, JAMAICA, QUEENS, NEW YORK 11412 








“he new Picker system is automated. It can handle 
wice as many chest x-rays per unit of time. The 
jeneral purpose equipment which you now use for 
‘hest examinations (typically almost half of all ex- 
iminations) can be made available for other work. 

Accordingly, installation of this new Picker chest 
-ray system can virtually double the capacity of a 
adiology department. The effectiveness and con- 
enience of this automated system is related to sev- 
ral new developments. For example... 

The x-ray tube and exposure chamber—moving to- 
ether in servo-synchronized alignment—simplify and 
ccelerate patient positioning. 

Uses large capacity, light-tight, cutfilm magazines 
hich hold up to 125 sheets of 14" x 17" noninter- 
saved film just as it comes from the box. 





Picker's new 

automatic 
chest x-ray 
system... 


doubles capacity for 

chest examinations and frees 
general purpose equipment 
for other patients. 





Excellent radiographic detail is achieved by 
vacuum-enforced film/screen contact at the expo- 
sure plane. 

The automatic film transport System moves the film 
from the loading magazine to the exposure chamber 
and then into the receiving magazine in just 3 seconds. 

And finally: the insertion of the patient's ID card in 
the chest unit photographically imprints his identifica- 
tion on his radiograph. - 

To learn more about how our new system can 
double your capacity, see your local Picker represen- 
tative. Or write to Picker X-Ray, 595 Miner Road, 


Cleveland, Ohio 44143. 
PICKER 
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. we wouldnt 


leave “well enough” 
alone! 


Aggregated Radio-lodinated 


(I^) Albumin (Human) for 
Lung Scanning 


introduced by Squibb... 
improved by Squibb 


Squibb has reduced the amount of 
protein by 50% while maintaining good 
lung scans. 


Squibb has sharply reduced the amount 
of radioactivity in the supernatant, 
decreasing the possibility of liver inter- 
ference with the lung scan. 


Squibb has substantially reduced the 
amount of unbound iodine 131, effec- 
tively reducing the problem of blood 
background radioactivity. 
Albumotope—LS—a good example of 
Squibb leadership in radiopharma- 
ceutical research and development. 
Some people won t leave "well 
enough" alone. 


Contraindications: Radiopharmaceuticals 
should not be administered to pregnant women 
or to persons under the age of 18 years unless 
the indications are very exceptional. Because 
iodide is excreted in human milk, aggregated 
radioalbumin should not be administered to 
nursing mothers 

Side Effects and Precautions: There have been 
no reported cardiovascular or other untoward 
effects attributable to Albumotope—LS. 
Extensive clinical use of Albumotope— LS has 
not borne out the hypothetical possibility that 
particles of large size might induce deleterious 
cardiovascular or cerebrovascular effects. The 
product appears to possess no antigenic prop- 
erties. One patient with a known history of 
angioneurotic edema, who had been given 
Lugol'ssolution in conjunction with aggregated 
radioalbumin similar to Albumotope —LS, 
developed urticaria. 

For full prescribing information, see package 
insert. 

Available: As a sterile, nonpyrogenic, aqueous 
suspension. Each cc. contains approximately 
0.5 mg. aggregated human serum albumin 
labeled with iodine 131. Not less than 90% of 
the aggregates are between 10 and 90 microns 
and none are more than 150 microns in size. 
The preparation also contains 0.996 (w/v) 
benzyl alcohol as a preservative. The potency 
Medotopes* ranges from 250 to 450 micro- 


way curies per cc. on date of assay. 
ba" SQUIBB Division of Nuclear Medicine 
East Brunswick, New Jersey 08816 





the 
unloader 





Meet the match for growing patient loads. Telegem 
Diagnostic X-Ray System from GE. The unloader. 


Keeps you ahead because this one system provides 
the extended capability of integrated radiography, 
fluoroscopy and tomography. That means you can 
complete more procedures in less time. Significantly 
less. One reason: no time-consuming equipment 
changes and patient transfers. You control all func- 
tions from a remote console, yet retain a close doctor- 
patient contact. Because you remain “in sight" and in 
personal contact, you maintain a bond of confidence. 
And, if necessary, can quickly assist the patient at 
tableside. 


The best way to prove all this: see an installation. 
Your GE representative can arrange it. And can supply 
additional facts about Telegem, the "unloader" for 
busy hospitals. 
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prep” the colon 
with pleasant-tasting 


X-PREP Liquid 


(standardized extract of senna fruit) 























Specifically designed for preradiographic bowel evacua- 
‘ion, X-PREP Liquid permits excellent visualization in 
G.I. and urologic roentgenography. 


No significant gas shadows, No residual oil droplets. 


X-PREP Liquid reduces or eliminates the need for enemas 
prior to radiography. 


And delicious X-PREP Liquid gives a welcome reprieve 
or your patients from the obnoxious taste of castor oil. 


Easy-to-take, X-PREP Liquid is also easy to administer. 
Premixed and premeasured, this effective bowel evacuant 
comes in small, single-dose bottles —to be taken between 
2 and 4 p.m. on the day prior to radiography. Patients 
should be advised to expect strong purgative action. 


Contraindication: Acute surgical abdomen. 

Supplied: Ready-to-drink in 2% oz, bottles (complete 

idult dose). 

Also available: X-PREP Powder (standardized senna concentrate). 


Mixed with water, % oz. canister provides complete adult dose, 


GRAY PHARMACEUTICAL CO., AFFILIATE, 
THE PURDUE FREDERICK COMPANY, 
Yonkers, New York 


3 COPYRIGHT 1968, GRAY PHARMACEUTICAL CO £-23168R 
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X-ray visualization following barium enema. 
Patient prepared with single dose of X-PREP 
Liquid —2% oz. Note absence of fecal retention. - 


Courtesy of Statman, A. J.: An Effective Single-Dose 
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New 
Hypaque Sodium 29% 


sara SOdlum diatrizoate Sterile Aqueous Solution 


300 ml. disposable unit 


complete with infusion set and needle 











Now, drip infusion 
urography 
in 3 simple steps 


Insert Infuse 






=~ 





ie 





Insert piercing spike of infusion Infuse into an antecubital vein Discard entire unit when 
set through rubber stopper of over a period of 3 to 10 minutes infusion is completed 
300 ml. infusion bottle 


Convenience 

* 300 ml. bottle of Hypaque sodium 2596 (brand of sodium diatrizoate 25%) 
* does not require further dilution 

e supplied with infusion set and needle 


Diagnostic advantages 

* dense prolonged nephrogram facilitates tomography 

e physiologic action without distortion 

* reduces need for retrograde urography with its inherent dangers 

* kidneys, pelves, ureters and bladder usually seen on same film 

permits nephrotomography, urography and cystourethrography with one infusion 
* compression and dehydration not always essential 


Tolerance 


e 300 ml. dose usually as well tolerated as the conventional dose for intravenous urography 
e nosignificant changes of BUN reported after use in patients with impaired renal function 


*using regular sterile technique 


please see following page for summary of prescribing information 


Hypaque 25% (brand of sodium diatrizoate 25%) 


sodium 


Sterile Aqueous Injection 


PRECAUTIONS 
Before a contrast medium is injected, the patient should 
be questioned for a history of allergy. Although a history 
of allergy may imply a greater than usual risk, it does not 
arbitrarily contraindicate the use of the medium. Pre- 
medication with antihistamines to avoid or minimize pos- 


sible allergic reactions may be considered. Benadryl” 


(brand of diphenhydramine hydrochloride), however, may 
cause precipitation when mixed in the same syringe with 
Hypaque sodium. The injection of 0.5 ml. to 1 ml. of the 
contrast medium intravenously approximately 15 minutes 
prior to injection of the full dose is frequently used in an 
effort to detect patient sensitivity. The absence of a reac- 
tion to this test dose is not entirely reliable for predicting 
the patient's response to the full diagnostic dose. Severe 
reactions, including fatalities, have occurred with a test 
dose as well as with larger doses. Adequate facilities for 
treating severe reactions should be available. 

Caution is advised in patients with severe cardio- 
vascular disease and in patients with a history of broncnial 
asthma or other allergic manifestations or of sensitivity to 
iodine. 

Contrast media have been shown to promote the phe- 
nomenon of sickling in individuals who are homozygous 
for sickle cell disease when the material is injected intra- 
venously or intraarterially. 

Water-soluble iodinated radiopaque media will cause 
a marked elevation of the protein-bound iodine (PBI) level 
and possibly a false low iodine uptake result up to 48 
hours after their use. Therefore, thyroid function studies 
(PBI and 24-hour radioiodine uptake levels) should be per- 
formed prior to radiographic studies, if clinically indicated. 

Hypaque sodium 25 per cent should always be admin- 
istered at body temperature. 

Immediate adverse reactions to drip infusion pyelogra- 
phy have not been reported to occur at a higher frequency 
or greater severity than with routine excretory urography. 
However, sequelae of this procedure are possible some 
hours after the examination. Drip infusion pyelography 
imposes not only a sudden osmotic load, but also may 
present as much as 160 meq. of sodium (3.7 Gm.) to 
patients with established, decreased glomerular filtration 
and renal tubular damage. In addition, these patients may 
also have coexisting or associated cardiovascular disease. 
Therefore, the possibility of the development of conges- 
tive heart failure hours after the procedure should be 
considered. 

Because of the possibility of inducing temporary sup- 
pression of urine, it is wise to allow an interval of at least 
48 hours to pass before repeating drip infusion pyelogra- 
phy in patients with unilateral or bilateral reduction of 
normal renal function. 

A definite risk exists in the performance of excretory 
urography in patients who are known to have multiple 


myeloma. Partial dehydration in preparation of these pa- 
tients for the examination is not recorimended, since this 
may predispose to the precipitation of myeloma protein in 
the kidney tubules. 


ADVERSE REACTIONS 
Reactions accompanying the use of contrast media may 
vary directly with the concentration of the substance, the 
amount used, the technique used, and the underlying 
pathology. 

Adverse reactions, usually of a minor nature, have oc- 
curred in 10-14 per cent of patients who have received 
Hypaque intravenously. Reactions due to faulty technique 
include hematomas and ecchymoses following extravasa- 
tion from the vein, and pyrogenic reactions. Hemody- 
namic reactions include vasodilatation with flushing, 
hypotension and, rarely, vein cramp or thrombophlebitis. 
Serious cardiovascular reactions include rare cases of 
cardiac arrhythmias (e.g., ventricular fibrillation), shock, 
and cardiac arrest. Transient proteinuria may occur occa- 
sionally following the injection of radiopaques and, rarely, 
oliguria and anuria (renal shutdown) have been reported 
as a secondary effect of a hypotensive reaction. Allergic 
reactions include asthmatic attacks, nasal and conjuncti- 
val symptoms, dermal reactions such as urticaria and, 
rarely, anaphylactic shock, sometimes with fatal outcome. 
Severe reactions may also be manifested by signs and 
symptoms relating to the respiratory system (dyspnea, 
cyanosis, pulmonary or laryngeal edema), or to the ner- 
vous system (restlessness, confusion, or convulsions). 
Other reactions include nausea, vomiting, excessive sali- 
vation, anxiety, headache, and dizziness. Infrequently, 
"iodism" (salivary gland swelling) from organic com- 
pounds appears two days after exposure and subsides by 
the sixth day. 


DOSAGE AND ADMINISTRATION 

The recommended dose is calculated on the basis of 2 ml. 
of Hypaque (sodium diatrizoate) sodium 25 per cent per 
pound of body weight. The average dose of the solution 
for adults is 300 ml.; for optimum results, a minimum 
dose of 250 ml. should be used. A maximum dose of 
400 ml. is generally sufficient for the largest of subjects. 

The solution is administered intravenously through an 
18-gauge needle over a period of three to ten minutes. 
Pyelographic films are taken at 10, 20, and 30 minutes 
from the beginning of the infusion. Early 2, 3, 4, and 5 
minute films are obtained when indicated for the evalua- 
tion of hypertension. Nephrotomographic sections are 
best taken just at the end of the infusion, and voiding 
cystourethrograms when desired are usually made at 
30 minutes. 


HOW SUPPLIED 
Bottles of 300 ml., with and without an intravenous infu- 
sion set. 


PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 
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More precise, more readily available, than with any other medical 
system. And Fluoricon* II image intensification makes the difference. 


Information. Getting all you need is your concern. Our responsibility 
Information: Accurate. Easy to correlate. Sharp presentation. Ana- 
tomical and physiological information displayed as one image. Every- 
thing that's needed to make demanding diagnostic decisions. Com- 


plete in one package. 

Only GE Fluoricon II image intensification, with exclusive CFPL 
(Cine Fluoro Physiological Display), delivers all this... provides the 
unmatched "information heartbeat” for vascular procedures systems 
Dual field image intensification, with television presentation, allows 
maximum coverage in normal mode and peak resolution in magnifiec 
mode. Choose 16 or 35 mm cine, or phototimed 70 mm spot filn 
camera with patient identification. Brightness is controlled auto 
matically to present the sharpest image possible at all times. 





re recorded on cine film and displayed simultaneously on a TV 
'onitor, and/or recorded on videotape. This filmed information is 
lear, accurate and precise. It presents your choice of from one to 
yur channels of data — such as ECG, pressure(s), phonocardio- 
rams and injection or other timed sequence sensitive data — in the 
ombinations needed. CFPD facilitates the correlated cine study of 
oth the physiological data and the actual anatomical image. Only 
iE offers this total information extra! 


Whether it’s for cardiovascular angiography, coronary arteriog- 
aphy, carotid/cerebral arteriography, abdominal arteriography, or 
ardiac catheterization and peripheral arteriography...GE Total 
formation Systems, with Fluoricon IL image intensification, con- 
istently deliver the critical information needed to make critical 








New Model 75 catheterization table. Choice of tops: flat or 
rotating cradle. Top travels 55 inches longitudinally, permit- 

ting full use of rapid film changer and RIL seriograph; travels 

10 inches laterally, 9 inches with Bucky. A push button on the 
control handle activates travel. Table height is adjustable at 
installation, 31-35 inches. A narrow 17 x 36 inch base allows doc- 
tor to work closer to patient without bending. 


DXR-1250 3 phase, 12 pulse generator powers the system, with 
consistent linear output at all settings. Assures the power 
needed (i.e. 120 mAs in 1/10 of a second) for optimum con- 
trast in rapid film changer applications. 


Ask about Maxiservice®, the full-service leasing and mainte- 
nance plan that lets you get the equipment you need now, 
with payments you can afford out of normal operating funds. 
Includes periodic service by GE technicians. Result: You're 
always sure of a smooth-operating system ...to keep the 
vital information coming continuously. 





Progress is our most important product 


GENERAL 4/2 ELECTRIC 


MILWAUKEE, WISCONSIN 53201 





The cervical myelogram illus- 
trated here is an interesting 
demonstration of a relatively 
large neurofibroma in the spinal 
canal at the level of the third 
cervical vertebra. 

During the first manipulation of 
Pantopaque" contrast medium into 
the cervical subarach- 
noid space, image of 
the column of contrast 
material was inter- 
rupted at the C-3 level, 
particularly on the 
right, and gave a first 
impression of the pres- 
ence of a nonencapsu- 
lated, infiltrating, in- 
tramedullary tumor, 
which appeared to en- 
large the spinal cord. 
On further manipula- 
tion, caudally, how- 
ever, a thin stream of 
contrast material di- 
verged to the left and 
outlined medial, up- 
per, and lower borders 
of a well-circum- 
scribed tumor. 

The patient, a 58- 
year-old woman, had 
had cramping of the 
foot muscles, especially on the right, 
for about three years. Eight months 
prior to examination, she began to 
experience dull pain in the back of 
the head and stiffness of the lower 
limbs when descending stairs. 
About two months prior to myelog- 
raphy, she began to notice "pins 
and needles" sensations in all limbs, 
again particularly on the right, and 
developed difficulty in using her 





right upper limb. 

The tumor was excised following 
laminectomy of the third, fourth, 
and fifth vertebrae and the spinal 
cord was thoroughly decompressed. 
The patient did very well postoper- 
atively and today is an essentially 


well woman. 


Side Effects. Clinical reports 
indicate that the incidence and 
the severity of the side effects 
following Pantopaque mye- 
lography with aspiration of 
the medium is but slightly 
greater than with ordinary 
lumbar puncture. In 10-30 per- 
cent of such cases there may 
be transient symptomatic re- 
actions consisting of slight 
temperature elevation and in- 
crease of symptoms referable 
to a back condition. When the 
medium is not removed, simi- 
lar transient side effects occur 
with a slight elevation of tem- 
perature in a greater percent 
of patients. To reduce the re- 
actions to a minimum and to 
facilitate the absorption of the 
medium, the bulk of the Pan- 
topaque should be removed by 
aspiration after myelography. 

Contraindications. Pantopa- 
que should not be injected 
where a lumbar puncture is 
contraindicated, nor within 10 
days of a previous lumbar 
puncture. The latter precau- 
tion is necessary to avoid sub- 
dural and extra-arachnoid ex- 
travasation. An injection 
should not be carried out until 
the operator is certain that his 
needle is in the subarachnoid 
space. 

Limitations. Pantopaque has 
not been studied adequately 
from a clinical standpoint as a contrast medium 
for body cavities other than the subarachnoid 
space. The limitations and contraindications in 
other areas are not known. 


Pantopaque, the trademark under 
which all leading x-ray dealers sup- 
ply the compound ethyl iodophe- 
nylundecylate, is prepared as the 
myelographic contrast medium 
lophendylate Injection, U.S.P. by 
Lafayette Pharmacal Inc., Lafayette, 


Indiana 47904. Pantopaque is a regis- 
tered trademark of Eastman Kodak Company. 


No. 250-I-R-IG — recessed; with In- 
stant-Grip. Gracefully rounded frame 
flows smoothly into the wall when 
illuminator is recessed. 








Photometer-tested lighting assures even light distribu- 
tion 

Improved P-80 plexiglas front panel has ground-glass 
finish on its inner surface, providing 2096 better illum- 
ination on the film 

Easily removable front panel, for easy lamp replacement 
“Invisible” welds improve appearance, eliminate hazard 
of sharp corners projecting from wall or desk 

New 3-wire U-ground cord set with lock-in grommet and 
molded plug protects fully against danger of shock 
Listed with UL Laboratories — Guide No. 480E0 


No. 250-I-R-IG. Recessed model with Instant-Grip 
No. 250-I-R. Recessed model with 2-way film clips 
No. 250-I-IG. Desk model with Instant-Grip 

No. 250-1. Desk model with 2-way film clips 


Write for literature on the 
complete Halsey illuminator line 
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Proper positioning is so important in mammog- 
raphy. Diagnostic quality of the mammograms 
depends on it. The Mammoset has been specifically 
designed to eliminate much of the difficulty in 
obtaining the precise positioning that is essential. 

When used for the Craniocaudad and Latero- 
medial Projections, several views of the breast can 
be taken while the patient remains seated on the 
adjustable stool of the Mammoset. The technologist 
can quickly change the projection and side with 
minimal moving of the patient. 

For the Mediolateral Projection, the Mammoset 
is rolled up to the x-ray table on which the patient 
is lying, and the frame carrving the cassette tunnel 
is swivelled 180° so that the stool is outside the 
table. When not in use, the Mammoset is easily 
moved out of the way of x-ray equipment. 


Consult Your Local X-Ray Deaier 


YSICIANS TECHNICAL EQUIPMENT CO., INC. 


A Division of Ipco Hospital Supply Corporation 
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When Proper Diagnos 
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e BRAIN TUMOR SCANNING WITH 
RADIOISOTOPES edited by Louis 
Bakay. Assistant Editor, David M. 
Klein. Both of State Univ. of New York 
at Buffalo Medical School. (23 Con- 
tributors) "69, 228 pp. (814 X 1015), 
220 il., 35 tables, $19.50 


SPINAL CORD INJURIES edited by 
Daniel Ruge, Northwestern Univ., 
Chicago. (13 Contributors) '69, 236 pp. 
(694 X 994), 83 iL, 6 tables, $12.75 


PRINCIPLES OF RADIOGRAPHIC 
EXPOSURE AND PROCESSING 
(2nd Ed., 6th Pig.) by Arthur 
Fuchs, Rochester, N.Y. 69, 304 pp. (7 X 













ROENTGEN DIAGNOSIS OF 
RHEUMATOID ARTHRITIS by 
David L. Berens and Ru-Kan Lin, 
both of Buffalo General Hospital. Fore- 
word by L. Maxwell Lockie. All of 
Buffalo, New York. '69, 352 pp. (7 X 
10), 350 iL, 20 tables, $25.50 


CARDIAC ROENTGENOLOGY : 
Plain Films and  Angiocardio- 
graphic Findings by William T. 
Meszaros, Illinois Masonic Medical 
Center, Chicago. '69, 600 pp. (84% 
11), 950 il., 22 tables, $36.00 


THE FUNDAMENTALS OF X-RAY 
AND RADIUM PHYSICS (4th Ed., 
6th Pig.) by Joseph Selman, Univ. 
of Texas, Tyler. '69, 498 pp., 306 il. 
16 tables. $10.50 


CHARLES € THOMAS * PUBLISHER 


301-327 East Lawrence Avenue 


Springfield * Illinois ° 62705 


10), 600 il., $11.50 


















YOU CAN ACQUIRE VALUABLE BACK VOLUMES 
AND SINGLE ISSUES OF THE PUBLICATIONS OF 


The American Roentgen Ray Society 


A limited quantity of the issues available are listed below. Orders are subject to the exhaustion of 
available stock. This offer is subject to withdrawal without notice. NOTE: For your convenience, the 
same price—$2.00 per copy—applies to all issues—no quantity discount. 


Order BACK ISSUES of the Journal from: 
CHARLES C THOMAS * PUBLISHER 301-327 East Lawrence Ave. SPRINGFIELD * ILLINOIS 





The American Journal of Roentgenology, Radium Therapy 
and Nuclear Medicine: 1951-1967 


Vol. 65, Nos. 1, 2, 4, 5, 6 (1951) Vol. 85, Nos. 1-6 Inclusive (Jan.-June 1961) 
Vol. 66, Nos. 1-6 (July-Dec. 1951) Vol. 86, Nos. 1-6 Inclusive (July-Dec. 1961) 
Vol. 67, Nos. 1, 5, 4, 5, 6 (1952) Vol. 87, Nos. 1-6 Inclusive (Jan.-June 1962) 
Vol. 68, Nos. 1-6 Inclusive (July-Dec. 1952) Vol. 88, Nos. 1-6 Inclusive (July-Dec. 1962) 
Vol. 69, Nos. 1, 2, 5, 4, 6 (1953) Vol. 89, Nos. 1-6 Inclusive (Jan.-June 1963) 
Vol. 70, Nos. 1-6 Inclusive (July-Dec. 1955) Vol. 90, Nos. 1-6 Inclusive (July-Dec. 1963) 
Vol. 71, Nos. 1-6 Inclusive (Jan.-June 1954) Vol. 91, Nos. 1-6 Inclusive (Jan.-June, 1964) 
Vol. 72, Nos. 1-6 Inclusive (July-Dec. 1954) Vol. 92, Nos. 1-6 Inclusive (July-Dec. 1964) 
Vol. 73, Nos. 1-6 Inclusive (Jan.-June 1955) Vol. 93, Nos. 1-4 Inclusive (Jan.-April, 1965) 
Vol. 74, Nos. 1-6 Inclusive (July-Dec. 1955) Vol. 94, Nos. 1-4 Inclusive (May-Aug. 1965) 
Vol. 75, Nos. 1-6 Inclusive (Jan.-June 1956) Vol. 95, No. 1 (Sept. 1965) 

Vol. 76, Nos. 1-3-4-5-6 (1956) Vol. 97, Nos. 1, 2, 4 (May, June, Aug. 1966) 
Vol. 77, Nos. 1-6 Inclusive (Jan.-June 1957) Vol. 98, Nos. 1-4 Inclusive (Sept.-Dec. 1966) 
Vol. 78, Nos. 1-6 Inclusive (July-Dec. 1957) Vol. 99, Nos. 1-4 Inclusive (Jan.-April, 1967) 
Vol. 79, Nos. 5, 5 (Mar., May 1958) Vol. 100, Nos. 1-4 Inclusive (May-Aug. 1967) 
Vol. 80, No. 6 (June 1958) Vol. 101, Nos. 1-4 Inclusive (Sept.-Dec. 1967) 
Vol. 81, No. 5 (May, 1959) Vol. 102, Nos. 1-4 Inclusive (Jan.-April, 1968) 
Vol. 83, Nos. 1-6 Inclusive (Jan.-June 1960) Vol. 103, Nos. 1-4 Inclusive (May-Aug. 1968) 
Vol. 84, Nos. 1-6 Inclusive (July-Dec. 1960) Vol. 104, Nos. 1-3 Inclusive (Sept.-Oct.-Nov. 1968) 





NEURORADIOLOGICAL UNIT 
WITH RCT-2 ROTATING CHAIR 


DIL : 213 
_— b cem 





Examinations: Techniques: 
Pneumo-encephalography TV-Fluoroscopy 
Ventriculography Laminography 

Gas myelography Magnification 
Cerebral angiography Standard radiography 


ELEMA-SCHONANDER, INC., P.O. BOX 130, MT. PROSPECT, ILL. 60056 
Tel. (312) 259-7206 






The 
Slippery 
One. 


There are lots of overhead tube conveyers 
around today. But not like this one. Go ahead, 
try it. Pull it all the way down. Take a 
finger and raise it back. Walk it around. 


See ? Not a hitch. 


That's why we call it the 
slippery one. Because these 
mechanisms have been 
perfected. Then polished. 
Then perfected again. Until 
working with them is not just 
satisfactory —but satisfying. The same 
as with all Profexray equipment. 


We think that makes our product 
better than anybody s. 


We'd like you to think so, too. But first 
you'll have to see it. And feel it. And handle it. 


How soon can we show you our slippery one? 











[H Profexray Division 


Litton Medical Products, Litton Industries 
515 E. Touhy Ave., Des Plaines, Illinois 60018 





And it's a sight better word than 
SOITy. 

In radiopharmaceuticals, we 
can do the job almost always. But 
we can't promise miracles. 

Which means you can count on 
whatever we do promise. When 
we say material will be in your 
hands at 0700 hours, that's when 
you'll have it. And its activity is 
20.00 mCi, if that's what we said. 
Nothing less. 

Service is the top of our line, 


and it's only as good as its relia- 
bility. Look at our catalogue of 
radiopharmaceuticals. The range 
is wide. But the tolerances for 
purity and stability are strict. 

That goes for the quality of our 
comprehensive line of standards 
and clinical nuclear laboratory 
supplies, too. 

Our home and 11 branch offices 
communicate by Telex. For fast 
order service, call the office that 
is nearest you. 


there is too such a wor 





All shipments are made the 
fastest way, usually the day we 
get your order. But, if there is a 
delay, you'll know about it as 
soon as we can say can't. 

Need technical assistance? 
Call our Customer Service Dept., 
Des Plaines, Ill. 
That's what 
we're here for. 

And send 
for our first 
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2000 NUCLEAR DRIVE, DES PLAINES, ILLINOIS 60018 TELEPHONE. (312) 296-1055 


Amersham/Searle 


> AMERSEUMNSERRLE CORPORATION 
AN ACTIVITY OF G O. SEARLE & CO AND THE RADIOCHEMICAL CENTRE 


Picture of cinefilm processing: 





Until now. 


Cinefilm processing doesn't belong in the dark- , 
room. Not any more, with Litton's new unit that 7. 
works just as well in daylight as in the dark. Maybe | 
a little better, considering all the mistakes your a 
technician won't have a chance to make. 

Not that this is the only daylight film 
processor you can buy. But it's 
the only one that's 
self-threading. And 
that will take any 
size film 
completely at 
random (16 mm 
to 105 mm, short 
as 5 inches long). 
And that doesn't 
even needa 
leader for most 
films. And that h n , 
feed ia ue to TA. Automatic Seriograph Division 


make loading a cinch. And that 515 East iibro bo ipe siiis Des Plaines, Ullihios 60018 


delivers such 
consistent results. 
And that cleans up 
l with nothing more 
*, thanasimple daily 
water flush. 

Even if it didn't 
work out in broad 
daylight, it would 
still do a better 
job than the 
processor you have 
now. So why not free a 
little of your darkroom 
space for more productive 
use? Just phone your local 
x-ray dealer, or write direct. 
Bring a little light into your life. 
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Coin 





Lesion? 


NO... just a coin placed 
on the patient's posterior 
left hemithorax. The re- 
sultant radiograph bears a 
resemblance to the coin 
'sion produced by a benign 
solitary lesion — perhaps a 
Imartoma or tuberculoma. 








You can see the difference 
with GAF medical x-ray 
products. Nothing stands in 
the way of fast, accurate 
diagnosis. No matter what 
your subject or your type of 
processing, you can count on 
a high order of image integ- 
rity every time. 


FINEX II. Leading the 


list is our extra-fine grain, 


polyester base film 
designed for radi- 
ologists interested 
in achieving the 
ultimate in image 
quality. Finex Il is 
completely inter- 
changeable with 
any of the 'medium 
speed' 90-second 
films now available. 
This film produces 

: intensely defined 
images, has no base fog 


and dries better in marginal 
processing. Finex II gives 
you excellent results in 312- 
minute, 7-minute and man- 
ual processing, too. 


GAF-X. It's the perfect 
complement to Finex ll. 
GAF-X 90-second medical 
x-ray film on polyester base 
gives you the combination of 
image integrity and short 
exposures. GAF-X has built- 
in wide latitude for contrast 
control at all Kvp levels and 
gives you the definition nec- 
essary for both soft-tissue 
and bone studies. 


LIQUAMAT Il. Our all- 
liauid chemistry is clean- 
working, reliable and lets 
you get the best out of your 
film. Liquamat II is designed 
for 90-second processing 
and comes in the most con- 
venient package around. 





Ask your GAF x-ray 
representative to demon- 
strate these quality GAF 
products. Or write to GAF 
Corporation, 140 West 51st 
Street, New York, N.Y.10020. 


159-0400 
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CHESTOMAT |æ 


FILM CHANGER 
& TUBE STAND NOW! 








IMMEDIATE 
DELIVERY 


CHESTOMAT and tube are linked 
together by common counterbalance 
for automatic alignment. 


To improve, simplify and economize 
your chest examination program, 
inquire today about this equipment. 


415 Green Bay Road + Wilmette, Illinois 60091 
Phone (312) 256-4700 


FRONTIERS: 
PHILIPS X-rays in Surgery 
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Photo by Erich Hartmann Magnum Photos Philips Concentra System 





FROM PRESENTATION TO FINAL CHECK-OUT 


Concepts—furthered by men and women of science—have cast x-rays into a 
major supporting role in patient care. Radiologist/Surgeon teams have extended 
the use of radiography, tomography, TV fluoroscopy and photofluorography 
beyond diagnostic frontiers. 


Now, modern practitioners have discovered that Philips Surgery Systems are 
dependable, flexible, and efficient enough to enter the O.R. And, in the O.R. 
they provide surgical guidance and final check out via TV fluoroscopy, and 
faster, surer surgical procedures. 


Indeed, some of these systems are equally at home in pre- or post-operative 
patient care throughout the recovery process—right down to pre-release record 
radiographs. 


Concentra Series Systems—permanent, ultra-flexible ceiling-suspended x-ray/ 
image intensification facilities. 


Surgex—Mobile image intensifier/TV for surgical fluoroscopic guidance and 
video taping for information retrieval, study and education. 


BV20S—In-surgery TV fluoroscopy, intensive care, recovery rooms. 


Patient Monitoring Systems—physiological measuring and monitoring systems. 


PHILIPS is a Registered Trademark of N. V. Philips ot The Netherlands 


NORTH AMERICAN PHILIPS CORPORATION 
MEDICAL SYSTEMS DIVISION 


100 East 42nd Street, New York, N. Y. 10017 
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othe fearles 


nuclear medicine nearly everybody 
onsiders an Autofluoroscope. 


jore and more people are buying. 
Jeres why: 


e people that buy the Autofluoroscope are the true leaders in Nuclear Medicine — not nece 
arily those who are big names now, but those who are pushing the frontiers of clinical develc 
ent, those who are not satisfied with the ordinary, accepted, and safe route to imaging. Mc 

d more people are buying the Autofluoroscope now because they see that function studi 
e rapidly becoming the biggest and most powerful tool in Nuclear Medicine. They want to ¢ 
arted now with the only complete digital instrument on the market, the Autofluoroscope. 

e Autofluoroscope you can do fast dynamic function studies and identify the areas of intere 
ith numbers. Proof: Look at the number of papers (and the talk) this year on function studi 
ith quantitation. 


nly with the Autofluoroscope and a good scanner can you be both Safe and Number 1. 


lll all those who are approaching the future of Nuclear Medicine fearlessly please contact 
niversity Rd., Cambridge, Massachusetts 02138, Telephone: 617-864-7420, Boston 61 

55-1990, Philadelphia 215-927-4676, New York 516-872-8530, Bethesda [J BAIRD-ATOMI 

1-656-1200, Dallas 214-827-1192, Atlanta 404-237-6434, Chicago 312- [] 

25-4352, Los Angeles 213-321-4466, San Francisco 415-467-2252, TheHague, The Netherlan 








From Du Pont's new technical 
service lab comes an even sharper 
focus on diagnostic clarity. 


Here in this large ultramodern facility at Chestnut Run 

in Wilmington, Delaware, Du Pont scientists and technicians 
are at work on a variety of projects related to improving 

the diagnostic clarity of radiographs. Some are working on 
individual customer problems. Others are doing research which 
will bring diagnostic clarity to higher levels in the future. 


A typical day atthe Chestnut Run lab might find Du Pont 
personnel working in any of these areas: Basic work with 

cine films and research to insure trouble-free performance with 
rapid film changers. Providing assistance with automatic 
processor conversions and maintenance. Specifying processing 
chemistry for customers confronted with unusual operating 
conditions. Technic refinements, such as the Du Pont Bit System 
and High KvP Technic. Testing archival quality of a customer's 
radiographs via the Du Pont hypo retention test. 


The Chestnut Run lab is also the source of Du Pont technical 
literature and teaching seminars. 


If you need help with a problem, let us focus Du Pont's science 
and energy on it. Ask your Du Pont TR for further details. 


CRONEX X-ray Products 
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TECHNETOPE Ii 


Technetium 99m 
STERILE GENERATOR 





TESULOID 


Technetium 99m-Sulfur Colloid 
KIT 





perfect combination for making 
»"Tc-S colloid “when you need it" 
for liver and spleen scanning 


Units designed to complement each other are more 
likely to produce a better end product. When the 
Technetope II eluate (with its low concentration of 
polyvalent cations) is utilized in the Tesuloid Kit, the 
result is a ""Tc-S colloid which is well suited for liver 
and spleen scanning. 


Other sources of technetium having ahigher concentra- 
tion of polyvalent cations may produce an unsuitable 
non-colloid preparation, evidenced by a flocculent 
precipitate. 

Thus, the Technetope II Generator and the Tesuloid Kit 
provide the perfect combination that gives reproduc- 
ible results time after time. 


Ere Mom s 


See next paae for brief summary. 


MADE FOR YOUR INDEPENDENCE 


now you can make your own 
""Tc-sulfur colloid when 
you want it... 


e utilize *?"Tc eluate from your Technetope 
Il (Technetium 99m) Sterile Generator 

e make as many doses as you want when 
you want 


with ease, convenience, 
and economy... 


e keep dollar loss from product decay to 
a minimum 
e store kit anywhere—it's not radioactive 


for liver and spleen 
scanning 


e on the basis of 350 case reports from 11 
investigators,' the technetium-sulfur 
colloid prepared in this manner was found 
to be highly satisfactory, and produced 
liver and spleen scans of good diagnostic 
value 

e no side effects or adverse reactions oc- 
curred in any of the cases reported; there 
was no evidence of pyrogenic or other 
reactions 


the colloid contains no dextran...no 
rhenium nor other added cation material 


Reference: 1. Unpublished data on file at The 
Squibb Institute for Medical Research. 


TECHNETOPE II (TECHNETIUM 99m) STERILE GEN- 
ERATOR provides a means of obtaining a sterile, non- 
pyrogenic supply of Technetium 99m (99™Tc), a versatile 
scanning agent that can be administered intravenously 
or orally. 99mTc, the short-lived daughter (T'/2 = 6 hours) 
of Molybdenum 99 (99Mo, T'/2 — 67 hours), is obtained 
from the generator by periodic elution. The amount (in 
millicuries) of 99mTc obtained in the initial elution will 
depend on the original potency of the generator, while 
the activity obtained from subsequent elutions will de- 
pend on the time interval between elutions. 

Warning: Proper radiation safety precautions should be 
maintained at all times. The column containing 99Mo 
need not be removed from the lead shield at any time. 
The radiation field surrounding an unshielded column is 
quite high. Solutions of 99™Tc withdrawn from the gener- 
ator should always be adequately shielded. The early 
elutions from the generator are highly radioactive. For 
radiation protection, a lead shield for the collecting vial 
is included with Technetope II. 

Important: Since material obtained from the generator 
may be intended for intravenous administration, aseptic 
technique must be strictly observed in all handling. The 
stoppers of the eluent bottle, the elution tube, the evacu- 
ated collecting vial, and both rubber closures in the 
generator column should be swabbed with a suitable 
germicide before entry. All entries into the generator 
column must be made aseptically. Only the eluent pro- 
vided should be used to elute the generator. Use a fresh 
milking tube and collecting vial for each elution; sufficient 
equipment is provided for this purpose. All equipment 
used to collect or administer the 99mTc must be sterile. 


Do not administer material eluted from the generator if 
there is any evidence of foreign matter. 
Contraindications: Radiopharmaceuticals should not be 
administered to pregnant women or patients under 18 
unless the indications are very exceptional. Since 
Technetium may be excreted in human milk, it should 
not be administered to nursing mothers. 


TESULOID (TECHNETIUM 99m-SULFUR COLLOID) KIT 
contains 5 vials (3 cc. each) Sterile Sulfur Colloid Re- 
action Mixture, 5 Unimatic* Disposable Syringes (2 cc. 
each) containing Sterile 0.25N Hydrochloric Acid Solution 
(Syringe A), and 5 Unimatic Disposable Syringes (2 cc. 
each) containing Sterile Buffer Solution (Syringe B). 
Each cc. of the Sterile Colloid Reaction Mixture provides 
4 mg. sodium thiosulfate, 3 mg. gelatin, 8.5 mg. potas- 
sium phosphate, and 0.93 mg. disodium edetate. Each cc. 
in Syringe A provides 9 mg. hydrochloric acid. Each 

cc. in Syringe B provides 35 mg. sodium biphosphate and 
10 mg. sodium hydroxide. 

Warnings: The contents of the syringes (A and B) are 
intended only for use in the preparation of the 99mTc-S 
colloid and are NOT to be directly injected into a patient. 

As with all radiopharmaceuticals, 99™Tc-S colloid 
should not be administered to women who are pregnant 
or who may become pregnant, during lactation, or to 
patients under the age of 18 years unless the indications 
are exceptional and the need for the agent outweighs 
the possible potential risk from the radiation exposure 
involved. It should be noted that although radiopharma- 
ceuticals are not generally used in individuals under 
18, procedures using such agents are occasionally 
necessary in young patients. Because of the low internal 
radiation dosage of 99™Tc-S colloid, it should be used 
in preference to other agents when the liver or spleen 
scans are necessary. 

Formula feeding should be substituted for breast 
feeding if the agent must be administered to the mother 
during lactation. 

Radiopharmaceuticals should be used only by physi- 
cians who are qualified by specific training in the use 
and safe handling of radioisotopes and whose experi- 
ence and training have been approved by an individual 
agency or institution already licensed in the use of 
radioisotopes. 

Note: The Tesuloid Kit is not radioactive. However, 
after the eluted 99™Tc is added, adequate shielding of the 
resulting preparation should be maintained. 
Precautions: As in the use of any other radioactive 
material, care should be taken to insure minimum radia- 
tion exposure to the patient as well as to all personnel 
directly or indirectly involved with the patient. 

Note: The Tesuloid Kit was designed to be used with 
the sodium pertechnetate eluate obtained from a 
Technetope II (Technetium 99m) Sterile Generator. The 
low concentration of polyvalent cations in the Tech- 
netope Il eluate results in a 99mTc-S colloid which is 
suitable for liver-spleen scanning. Use of other sources 
of sodium pertechnetate having a higher concentration 
of polyvalent cations may produce an unsuitable 
39mTc-S preparation which is not a colloid; this is evi- 
denced by the formation of a flocculent precipitate. If 
such a precipitate occurs, the preparation should not be 
used. It is, therefore, recommended that only Techne- 
tope II be used as the source of sodium pertechnetate 
with Tesuloid unless the user has demonstrated that 
other sources of 99mTc are consistently compatible and 
meet the standards of Technetope ll. 


For further information, contact your Squibb Repre- 
sentative or the Manager of Customer Service, E. R. 
Squibb & Sons, Div. of Nuclear Med., Georges Rd., 
New Brunswick, New Jersey 08903. 

Medotopes 
QN Squibb Division of Nuclear Medicine 
ba SQUIBB New Brunswick, New Jersey 08903 





Announcing type Rx/S film. 30% faster than Rx. 
Fine grain. For 90-second processing. 


PYNEX RAY 
CORPORATION 
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ch der AGFA-GEVAERT 90 Sekunden Rontgenfilm 
sowohl fur das manuelle als auch für 
das automatische Reproduktionsverfahren. 


How does this statement translate? 


(a) The universitality of AFGA-GEVAERT 90 second X-Ray Film 
makes it suitable for any processing, automatic or manual. 


(b) The ultra-fine detail of AFGA-GEVAERT 90 second Polyester 
X-Ray Film promises an unusually bright, fog-free image. 


(c) The consistency of AFGA-GEVAERT 90 second X-Ray Film provides 
optimum quality radiographs regardless of processing cycle. 


Why not test AGFA-GEVAERT Rapid Processing Polyester Film yourself? 
Call the LXC Representative who serves your area. 


AGFA-GEVAERT 


LOW X-RAY CORPORATION 
LXC 161 Sixth Avenue, New York, N.Y. 10013. Phone 212-255-3700 
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50, consideration of 
side effects and safet 
determines the choice 


The choice of a contrast agent in excretion urog- 
raphy is made “...on the basis of the agent which 
gives the best concentration and the fewest side 
effects in the greatest number of patients, regard- 
less of age, sex, or disease category." The investi- 
gators who conducted this study felt that 60% 
meglumine diatrizoate would, therefore, be the 
preferred agent. 








Renografin-6( 


Meglumine Diatrizoate 
Injection U.S.P 


See next page for “Brief Summary ” 





Jiagnostic excellence should go without 
saying...s0, consideration of side 
effects and safety determines the choice 


neglumine diatrizoate —a contrasting difference 
n animal toxicity Less cardiovascular distur- 
ance2-4 and lack of bowel necrosis5,6 has been 
jemonstrated in animals 


neglumine diatrizoate — a low incidence of 

side effects In I.M. use for excretion urography 

n children: “The almost complete absence of 

any kind of local effect [in 16 pediatric patients] 
'rom its injection into the gluteal muscle and 

he absence of any serious reactions, local or 
systemic, indicate the safety of the medium 7 
2ne of the 16 patients developed a skin rash soon 
after the injection, but the rash subsided promptly. 


In another study of over 600 urologic patients — 
there was only a 6% incidence of side effects, 
which included nausea, vomiting, a sensation of 
itching, flushing of the skin, urticaria, sneezing, 
and a choking sensation. The author concludes: 
"|t is hard to believe that any drug introduced 
intravenously could be so well borne by so many 
patients as has Renografin 6095....''! ! It should 
be noted that contrast agents, intravenously ad- 
ministered, are potent drugs, and their use is not 
without risk. 


meglumine diatrizoate — a contrasting difference in 


patient discomfort Low incidence of patient dis- 
comfort or pain.8,9? Low incidence of nausea and 
vomiting.! 9 Considerably less frequent ''jump- 
like" reactions than with other contrast agents. 


"Since 60 per cent Renoarafin has resulted in 
considerably less pain than 50 per cent or 45 per 
cent [sodium diatrizoate], we have converted to 
the routine use of 60 per cent Renografin for 
carotid arteriography.... The quality of the films 
and the safety of the two agents being equal, there 
seems to be a definite advantage in using the 
compound least likely to cause discomfort.''8 


In a study of 74 patients undergoing carotid 
arteriography done under local anesthesia, al- 
though the quality of the contrast was equal, 6095 
meglumine diatrizoate caused considerably less 
pain than 50 or 4595 sodium diatrizoate in most 
cases.8 


plus proven diagnostic excellence In a study of 
622 patients ranging in age from 21 to over 70 who 
were undergoing urography, 60% meglumine 
diatrizoate produced satisfactory roentgenograms 
in 604 or 97% of cases.!! 


In a series of 1,500 carotid arteriograms by Shealy, 
60% meglumine diatrizoate produced ''quite sat- 
isfactory’’ results.8 


Contraindications: The inherent risks of angi- 
ography in cyanotic infants and patients with 
chronic pulmonary emphysema must be weighed 
against the necessity of the procedure. Contrast 
media may promote sickling in homozygous in- 
dividuals when injected I.V. or intra-arterially. 
Adequate renal visualization should not be ex- 
pected in patients with anuria or advanced uremic 
state. These preparations are contraindicated in 
patients with hypersensitivity to salts of diatrizoic 
acid: a history of sensitivity to iodine per se or to 
other contrast media is not an absolute contrain- 
dication. 


Warnings: A definite risk exists with the use of 
contrast agents in excretion urography in patients 
with multiple myeloma. There has been anuria 
with progressive uremia, renal failure, and death. 
This risk of the procedure in these patients is not 


a contraindication; however, partial dehydration in 


preparation for study is not recommended since it 
may predispose for precipitation of myeloma pro- 


tein in renal tubules. No therapy, including dialy- 
sis, has been successful in reversing this effect. 
Myeloma should be considered in persons over 
40 before undertaking urographic procedures. 
RENOGRAFIN-60 (Meglumine Diatrizoate Injec- 
tion U.S.P.) is not for use in aortography, renal, 
coeliac, coronary, pulmonary and cardiac angiog- 
raphy in adult and pediatric patients. 


Precautions: Severe, life-threatening reactions 
are rare: when they occur they suggest hyper- 
sensitivity. A personal or family history of asthma 
or allergy warrants special attention and may 
predict more accurately than pretesting the like- 
lihood of a reaction although not the type nor 
severity of the reaction in the individual. The 
value of any pretest is questionable. The pretest 
most performed is the slow injection of 0.5—1.0 
cc. of the preparation into a peripheral vein. An 
impending reaction is often indicated by respira- 
tory difficulty, faintness, sneezing, itching, vomit- 
ing, or urticaria. In some instances, reaction to 
the test dose may be delayed and in a few cases 
the reactions have been extremely severe; there- 
fore, close observation is indicated. Should the 
test dose produce an untoward response, the 
necessity for continuing the examination should 
be reevaluated. If deemed essential, and cannot 
be postponed, examination should proceed with 
all possible caution. Anti-allergic drugs may be 
used to advantage. The more serious anaphy- 
lactoid reaction requires immediate treatment 
and may occur despite a negative sensitivity test. 
An emergency tray consisting of vasopressor 
drugs, epinephrine hydrochloride 1:1000, methox- 
amine, phenylephrine, levarterenol bitartrate or 
metaraminol bitartrate, glucose and saline is 
recommended and should be readily available. 
Oxygen and maintenance of a clear airway are 

of prime importance. Exercise caution with use 
in severely debilitated patients and in those with 
marked or severe hypertension. The possibility 
of thrombosis should be borne in mind when 
percutaneous techniques are employed. 


In peripheral arteriography, hypotension or mod- 
erate decreases in blood pressure seem to occur 
frequently with intra-arterial (brachial injection); 
this is transient and usually requires no treatment. 
Monitor blood pressure during and the immediate 
10 minutes after injection. 


In excretion urography, during the injection the 
patient should be watched for untoward reactions. 
If flushing or nausea occur, the rate of injection 
should be slowed or administration briefly inter- 
rupted until the side effects have disappeared. 

In preparation for the procedure, enemas are to 
be avoided. 


Cerebral angiography is undertaken with caution 
in patients with advanced arteriosclerosis, in 
extreme age, cardiac decompensation, severe 
hypertension, recent cerebral embolism, or throm- 
bosis. During the injection, the patient should be 
watched for untoward reactions and unless gen- 
eral anesthesia is employed, patients should be 
warned they may feel transient pain, flushing or 
burning, and may have “jump-like” reactions. A 
high risk exists in the performance of venography 
in the presence of thrombosis or phlebitis. 


Adverse Reactions: Pain and burning at site of, 
pain proximate to, the site of injection, vaso- 
spasm, partial collapse of injected vein, throm- 
bophlebitis, and neutropenia; pallor, weakness, 
dizziness, headache, nausea, vomiting, severe 
retching and choking; chills, fever, sweating, 
flushing of the face, asthma-like attack, apnea, 


wheezing, and respiratory distress; eruptions sut 
as pruritus, rash, urticaria, and petechiae; itchin 
swelling of the facial area and edema; hyper- 
tension, hypotension (sometimes with no dis- 
cernible blood pressure), circulatory collapse, 
cyanosis, and pulmonary edema; agitation and 
confusion; cramps, tremors, stupor, spasm or 
paralysis of the lower extremities, seizures, 
hemiparesis, impairment of vision, loss of con- 
sciousness, shock, anaphylaxis, cardiac arrest, 
ventricular fibrillation, and death. Anaphylactoic 
reactions may occur without warning. 


In addition to the above adverse reactions, the 
following may be specific for the given indicatic 


Excretion Urography—cardiac arrest, ventricular 
fibrillation, anaphylaxis with severe asthmatic 
reactions, and flushing due to generalized vaso- 
dilation, 


Peripheral Arteriography—Hemorrhage from the 
puncture site, thrombosis of the vessel, and 
brachial plexus palsy following axillary artery 
injections. 


Cerebral Angiography—aphasia, visual field 
losses, hemiplegia, convulsions, coma, and 
death. 


For full information, see Package Insert. 


Supply: Renografin-60 is supplied in vials and 
ampuls as a sterile aqueous solution which pro- 
vides 6096 meglumine diatrizoate and approxi- 
mately 29% firmly bound iodine. The solution 
contains 3.76 mg (0.16 mEq.) sodium per cc. 
Available in vials of 30 cc. (FSN 6505-926-2062) 
and 50 cc., and in ampuls of 25 cc. 


References: (1) Macht, S. H.; Williams, R. H., ar 
Lawrence, P. S.: Amer. J. Roentgen. 98:79 (Sept 
1966. (2) Fischer, H. W., and Eckstein, J. W.: An 
J. Roentgen. 86:166 (July) 1961. (3) Fischer, H. ' 
and Cornell, S. H.: Radiology 85:1013 (Dec.) 19€ 
(4) Gensini, G. G., and DiGiorgi, S.: Radiology 
82:24 (Jan.) 1964. (5) Grayson, T., et a/.: Radiol 
77:776 (Nov.) 1961. (6) Cooley, R. N., et al.: Ang 
ology 15:107 (March) 1964. (7) Strasser, N. F., 
et al.: Radiology 79:408 (Sept.) 1962. (8) Shealy, 
C. N.: J. Neurosurg. 20:137 (Feb.) 1963. (9) Doel 
ner, G. A., and Brugger, G. E.: New York J. Med 
60:4022 (Dec. 15) 1960. (10) Utz, D. C., and 
Thompson, G. J.: Proc. Mayo Clin. 33:75 (Feb. 1 
1958. (11) Orr, L. M.; Campbell, J. L., and Thom: 
ley, M. W.: JAMA 169:1156 (March) 1959. 
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in excretion urography, 
cerebral angiography, 
peripheral arteriography, 
and venography 


S UIBB The Priceless Ingredient of every prodi 
is the honor and integrity of its maker." 


The new Super SL.75 


Linear Accelerator 


X-Ray Energy 7 to 10 MeV at choice. 
Electron therapy over energy range 3 to 10 MeV. 

Double Dosimetry and back up timer for safety. ‘canes 

X-Ray output in excess of 500 rads/min/metre at 8 MeV Field 


RA er phantom 
° " Field size 10x 10cm 
Servo Controlled Rotation Therapy. ü 
Precise... Reliable... Versatile... Economical... 


Super S 


X-Ray output after flattening 
red 2 cm below surface 
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Courtesy, Christie Hospital and Holt Radium Institute, Manchester 


z> from 


Hall 3 - Stand B2 


Particle Accelerator Division, 


|, The M.E.L. Equipment Company Ltd., 
= | B Manor Royal, 


Crawley, Sussex, England 
Telephone: 0293-28787 
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It should: it's the same room. The reason? Our new 
Mevatron IV-VI — the only linear accelerator tha 
gives you a choice of either 4 MeV or 6 MeV anc 
still fits your Co60 room. No matter which energ' 
you choose, you get output up to 360 R/min. at the 
isocenter (80 cm). 

What's more, the Mevatron IV-VI features Arco' 
unique, field-proven, 261° magnetic beam bendin 
system to give you safe, positive energy determ 


nation. 

Other standard features of the Mevatron IV-VI ir 
clude a motorized, retractable beam stopper; 360 
rotational or arc therapy, with 0.5 to 10 R/degret 
a diagnostic mode; operator training programs; an 


preventive maintenance programs. 
Thaea faaturas coupled with the clinical adval 








Look familiar? 


tages of linear accelerators — minimum penumbra; 
high dose rate; accurate dose rate control; flat 
fields; and skin sparing depth dose characteristics 
— give the Mevatron IV-VI outstanding radiotherapy 
capabilities. 

In addition, clinical applications can be greatly 
expanded because the Mevatron IV-VI is compat- 
ible with a wide range of accessories. 

Simple operation is another benefit of the Meva- 
tron IV-VI. In less than ¥2 hour, your technician can 
learn routine operation of the controls; and controls 
are housed in a console about the size of a type- 
writer. 

Furthermore, ‘‘system availability" is certified 
dy the reliability consultants associated with the 


We acer zen e MU ud E ERR PE T . 


The Mevatron IV-VI may be leased or purchased 
and is supported by complete installation and field 
service facilities. A preventive maintenance pro- 
gram is also included. 

For complete specifications, or a proposal tai- 
lored to your specific requirements, call or write 
Applied Radiation Corporation, Walnut Creek, Cali- 
fornia 94596. Phone: (415) 935-2250. 








Karloff minus Lugosi? The whole ^ Chicago's Pho /Gammaf III. sales engineer for the full 
idea is monstrous! The Pho /Gamma III stands Pho/Gamma Ill story. 

And how can you divorce the Or write tO us directly. 9-226 
nuclear-medicine facility from 
the scintillation camera? You 
can't, if there is to be acquisition 


alone as the imaging system of 
choice for full-range in-vivo 
isotope visualization. As the 


-of diagnostically significant m WAR Srows--Inrough Q 
knowledge static and dynamic image-data 
j . . & 
Next logical question: Which nd display FUSSSgBITES- 19 NSE NUCLEAR-CHICAGO 
scintillation camera? It has to be changing, expanding demands. A SUBSIDIARY OF G. D. & CO. 
the world's most experienced Comes the time to seek out the 


2000 Nuclear Drive, Des Plaines, Illinois 60018, U.S.A. 
iusstraat 7, Amsterdam W. The Netherlands 


scintillation camera — Nuclear- truth. Call your Nuclear-Chicago 


‘The no-mix. 


We took the construction work 
out of barium sulfate. 

We premixed it into a smooth, 
creamy, instantly ready esopha- 
geal contrast medium. 

Before, coating was often a 
hit-or-miss operation (home- 
brewed’ barium can be too thin, 
too thick or just plain settled 
out). 

Not anymore. 

Now, in seconds, you can pho- 
tograph your patient’s esopha- 
geal tract...easily take 3, 4, even 
5, plates after an initial dose. In 


many patients the coating of 
Esophotrast lasts up to 15 min- 
utes (ample time for fluoroscopy 
and radiography of the esopha- 
eus and evaluation of heart size). 

Now vou don't have to cajole 
vour patients into drinking cup- 
ful after cupful of barium...the 
] oz. of Esophotrast, usually all 
that's needed, is nongritty and 
fruit-flavored-a really pleasant 
medium to take. 

And it's just a squeeze of a tube 
away. 

So why mix your own? 


Esophotrast 


(barium sulfate) 
Instantly ready esophageal cream 


Recommended dose: 1 tablespoonful “chewed” thoroughly 
before swallowing. Repeat with a second tablespoonful to ensure 
prolonged adherence and coating of the esophageal mucosa. 
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Barnes-Hind Barium Produe 
Subsidiary of Barnes-Hind Pha 


Sunnyvale, Calif. 94086 











Product Specialists: 


Pawtucket, R. I. (401) 724-2950 
New York (212) 647-8500 
Chicago (312) 259-8840 

Miami (305) 271-7172 

Toronto, Canada (414) 252-3638 
Minneapolis (612) 788-3625 

San Francisco (415) 893-2278 


Los Angeles (213) 396-6082 
Washington, D. C. (202) 333-6335 
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Ohio Nuclear's new Model 76A radioisoto 
is designed to fit the Nuclear Medicine De 
where space is a premium. 

Available with either single or dual heads, 
compact Model 76A offers the advantages 
Ohio Nuclear units except for one thing.. 
space requirements. 

The 500 cm./min. maximum scan rate of t! 
Head Model 76A produces two opposed s 
photoscans, before most other units have b 
completed the first view. 


Model 76A may be purchased as a single t 
and can be converted to a Dual Head righ 
in your department. 

Optional accessories include an inexpensive 
positron counting circuit and a two-isoto 
subtraction circuit. 

Write for the NEW Model 76A Dual and S 
Five Inch Radioisotope Scanner Brochure. 


ON 


- ohio-nuclea 


a. 1725 Fall Avenue, Clevel 
» 44113 (216) 621-8142 


On these 6 pages we present examples of 
renal abnormalities in color 


...and you can expect just as excellent 
renal visualization in black and white with 


sodium 


rand of SOdIum diatrizoate 


Hypaque 50% 





Color aortogram 
of a 40 year old male 
showing ectopic left kidney 


he color films were prepared by a special technique by Robert L. Wise, M.D. of the Lahe 
oundation and New England Baptist Hospital, Boston, Mass. 


ypaque® sodium 50% (brand of sodium diatrizoate) is a versatile aid in the diagnos 
ide variety of kidney conditions. Because of the fine detail obtained, Hypaque® sodiu 
alps delineate masses, cysts, vascular disorders, and anomalies or malformations of the 





of a 56 year old man showing adenocarcinoma 
of the kidney 





e® sodium 50% (brand of sodium diatrizoate) provides the precise anatomic infor 
uired for diagnosing suspected parenchymal diseases of the kidney. 
use Hypaque® sodium 50% has the /owest viscosity of all media for aortography 4 


ronal arterinaranhu tha radialnaict will fin minictratin aadlo nathator - 





of a 64 year old female suggesting 
large cyst, right kidney 


sing 300 ml. Hypaque® sodium in a 25% concentration, the radiologist can obtain 
idence in cases of renal abnormalities such as agenesis, duplication, ectopia, neoplasrr 
hen indicated, subsequent arteriography with Hypaque® sodium 50% (brand of sod 





Hypaque 50% 


sodium 


vana of Sodium diatrizoate, USP 


The versatile contrast agent 
for definitive renal visualization 


[Winthrop | PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 


Please see last page for brief summary of prescribing information. 


Hypaque* Sodium 50% brand of sodium diatrizoate Sterile Aqueous Injection (Weight/ Volume) 


EXCRETORY UROGRAPHY AND 
DRIP INFUSION PYELOGRAPHY 


Description: Hypaque sodium is sodium 3,5-diacetamido-2,4,6-triiodoben- 
zoate, a radiopaque medium used to delineate internal structures. Hypaque 
sodium 50 per cent contains 300 mg. iodine per ml. 


Warning: Do not use Hypaque sodium for myelography. Injection of even a 
small amount into the subarachnoid space may produce convulsions and 
result in fatality. 


General and Specific Precautions: Caution is advised in patients with a 
history of bronchial asthma, other allergic manifestations, or of sensitivity 
to iodine; these conditions represent a special risk, though not an absolute 
contraindication. To avoid or minimize possible allergic reactions, pre- 
medication with antihistamines may be considered. Benadryl® (brand of 
diphenhydramine hydrochloride) in the same syringe with Hypaque may 
result in precipitation. A test dose of contrast medium is not entirely reli- 
able. Severe reactions, including fatalities, have occurred with a test dose 
as well as with the full diagnostic dose. 


Caution is advised in patients with severe cardiovascular disease. In patients 
with impaired renal function and cardiovascular disease, drip infusion 
pyelography imposes a sudden osmotic and sodium load which can pre- 
cipitate congestive heart failure. Contrast media injected into arteries or 
veins can promote sickling of red cells in susceptible individuals. In 
patients with reduced renal function, repeat of excretory or retrograde 
pyelography should be delayed at least 48 hours to avoid temporary sup- 
pression of urine. In preparation for excretory urography of patients with 
multiple myeloma, partial dehydration is not recommended, since this may 
predispose to the precipitation of myeloma protein in the kidney tubules. 
When thyroid function studies (PBI and 24-hour radioiodine uptake levels) 
are indicated, they should be performed prior to radiographic studies or 
several days afterwards, to avoid inaccurate results. 


Hypaque sodium 50% should always be injected at body temperature. 


General and Specific Adverse Reactions: Adverse reactions, usually of a 
minor nature, have occurred in 10-14 per cent of patients who have re- 
ceived Hypaque intravenously. Reactions due to fau/ty technique include 
hematomas and ecchymoses, following extravasation from the vein, and 
pyrogenic reactions. Hemodynamic reactions include vasodilatation with 
flushing, hypotension and, rarely, vein cramp or thrombophlebitis. Serious 
cardiovascular reactions include rare cases of cardiac arrhythmias (e.g., 
ventricular fibrillation), shock, and cardiac arrest. Transient proteinuria 
may occur occasionally following the injection of radiopaques and, rarely, 
oliguria and anuria have been reported secondary to a hypotensive reaction. 
Allergic reactions include asthmatic attacks, nasal and conjunctival symp- 
toms, cutaneous reactions such as urticaria and, rarely, anaphylactic shock, 
sometimes with fatal outcome. Severe reactions may also be manifested 
by signs and symptoms relating to the respiratory system (dyspnea, cya- 
nosis, pulmonary or laryngeal edema), or to the nervous system (restless- 
ness, confusion, or convulsions). Other reactions include nausea, vomiting, 
excessive salivation, anxiety, headache, and dizziness. Infrequently, 
"iodism" (salivary gland swelling) from organic compounds appears two 
days after exposure and subsides by the sixth day. Reactions to drip in- 
fusion pyelography may not appear until some hours after the examination. 


ANGIOGRAPHY (PERIPHERAL ARTERIOGRAPHY 
AND VENOGRAPHY) 


Precautions (See a/so General Precautions): Extreme caution is advised in 
considering peripheral arteriography in patients suspected of having throm- 
boangiitis obliterans (Buerger's disease). Any procedure (even needling or 
insertion of a catheter) may induce a severe arterial and/or venous spasm. 
Caution is also advisable in patients with severe ischemia associated with 
ascending infection. 


Adverse Reactions (See also General Adverse Reactions): In addition to 
those listed under General Adverse Reactions, are those due to arterial 
trauma during the procedure (i.e., needling, insertion of catheter, sub- 
intimal injection, perforation, etc.) as well as to the hypertonicity or effect 
of the medium; also reported are transient arterial spasm, extravasation, 
hemorrhage, hematoma with tamponade, injury to nerves proximal to 
artery, thrombosis (rare in venography, if vein is irrigated following injec- 
tion), dissecting aneurysm, arteriovenous fistula, (e.g., with accidental per- 
foration of femoral artery and vein during needling) transient leg pain from 
contraction of calf muscles in femoral arteriography; transient hypctension 
after intraarterial (brachial) injection, and brachial plexus injury with 
axillary artery injections. 


Cerebral Angiography: Because of the special techniques required, it is 
recommended that Hypaque sodium be used for this purpose only by per- 
sons skilled and experienced in carrying out this procedure. 


Contraindication: Carotid angiography should be avoided during the pro- 
gressive period of a stroke, since this increases the risk of cerebral com- 
plications. 


Precautions (See a/so General Precautions): Select patients for tnis pro- 
cedure with care. Use the 50 per cent solution with caution in extreme 
senility (but not old age, per se), advanced arteriosclerosis, severe hyper- 
tension, and cardiac decompensation. 


The diagnostic value of the procedure, according to many authorities, when 
employed early enough in locating lesions amenable to surgery, may out- 
weigh the added risk to patients who have recently experienced cerebral 
embolism or thrombosis (stroke syndrome). A small number of postangio- 
graphic fatalities, including progressive thrombosis, have occurred in which 


the procedure did not appear to play a role. Patients with severe cerebro- 
vascular disease may be examined primarily by indirect methods of angiog- 
raphy. 


Care should be exercised to avoid contaminating catheters, syringes, 
needles, and contrast media with glove powder or cotton fibers. 


Angiography is hazardous in subarachnoid hemorrhage. In migraine, the 
procedure can be hazardous because of ischemic complications, partic- 
ularly if performed during or soon after an attack. 


Adverse Reactions (See a/so General Adverse Reactions): The major sources 
of complications are faulty technique, occlusive atherosclerotic vascular 
disease, repeated injections of the contrast media, and higher doses than 
those recommended. 


Untoward reactions are mostly mild and transient, although permanent 
visual field defects and deaths have been reported. 


Vascular reactions: flushing, vessel spasm, thrombophlebitis, and cutaneous 
petechiae. 


Neurologic complications: transient cerebral blindness, neuromuscular dis- 
orders, convulsions, coma, hemiparesis, unilateral dysesthesias, visual field 
defects, aphasia, and respiratory difficulties. 


AORTOGRAPHY 


Precautions (See a/so General Precautions): Special caution is advised to 
avoid inadvertent intrathecal injection when using the translumbar tech- 
nique. The incidence and severity of reactions or complications that may 
occur are influenced by: the care and experience with which the procedure 
is performed; the amount and type of medium used; the age and condition 
of the patient; and the premedication and anesthesia used. Since aortogra- 
phy is not without some danger, it should be performed only by those ex- 
perienced in the technique. Wherever possible, repeated injections of the 
solution during a single study should be avoided. 


Adverse Reactions (See a/so General Adverse Reactions): Renal damage 
and shutdown; neurologic complications such as transverse myelitis or 
paraplegia; cardiovascular complications such as shock, cardiac arrest or 
failure, coronary occlusion, arterial thrombosis, embolism, and perforation 
of vessels; extravasation or hemorrhage from the puncture site or retro- 
peritoneal catheter perforation; necrosis of the intestinal wall; acute pan- 
creatitis; deaths; diffuse cutaneous petechiae; subintimal injection and 
aortic dissection. 


INTRAOSSEOUS VENOGRAPHY 


See General Precautions and Adverse Reactions. A general anesthetic is 
sometimes necessary since the method is painful. Occasionally, extravasa- 
tion of the contrast medium from the needle into the soft tissue may occur. 


DIRECT CHOLANGIOGRAPHY 


Precaution (See also General Precautions): This procedure should be used 
with caution in the presence of acute pancreatitis, injecting no more than 
5 to 10 ml. without undue pressure. 


Adverse Reactions (See a/so General Adverse Reactions): These may be 
attributed to injection pressure or excessive volume of the medium, result- 
ing in overdistention. Such pressure may produce a sensation of epigastric 
fullness, followed by moderate pain in the back or right upper abdominal 
quadrant, which will subside when injection is stopped. 


Some of the medium may enter the pancreatic duct and cause a transient 
serum amylase elevation 6 to 18 hours later, without apparent ill effects. 
Pancholangitis resulting in liver abscess has been reported. Occasionally, 
nausea, vomiting, fever, and tachycardia have been observed. 


HYSTEROSALPINGOGRAPHY 


Contraindications: Menstruation, active or imminent; infection in any part 
of the genital tract, including the external genitalia; pregnancy, known or 
suspected. Use not advised for six months after end of pregnancy, or 30 
days after conization or curettement. 


Precaution (See also General Precautions): Caution should be exercised in 
patients with known or suspected carcinoma to avoid possible spread of 
the lesion by the procedure. 


SPLENOPORTOGRAPHY 


Precautions (See also General Precautions): Procedure should be performed 
with caution on patients with blood dyscrasias, a tendency to severe bleed- 
ing, or a spleen recently become tender and palpable. 


Adverse Reactions (See also General Adverse Reactions): Persistent hemor- 
rhage with hemoperitoneum has been reported, and, in some instances, 
hemorrhage has required splenectomy. 


How Supplied: Ampuls of 30 ml., boxes of 1, 10, and 25. A 1 ml. sensitivity 
test ampul is furnished with each ampul. Vials of 20 and 30 ml., rubber 
stoppered, boxes of 1, 10, and 25. Vials of 50 ml., rubber stoppered, boxes 
of 1 and 10. Each vial contains sufficient excess to permit withdrawal of 
1 ml. for testing sensitivity. 


If the solution is chilled, crystals may form but will readily dissolve if the 
ampul or vial is placed in moderately hot water before use. Cool to body 
temperature before injecting. 
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IHE VALUE OF RADIOLOGIC-PATHOLOGIC CORRELA- 
IION IN THE EDUCATION OF THE RADIOLOGIST* 


HICKEY LECTURE, 1969 
By ELIAS G. THEROS, M.D.1 


F- IS a singular privilege to come here to 
deliver the thirty-third Hickey Memorial 
Lecture honoring one of the remarkably gifted 
pioneering teachers and historical figures of 
our profession. When I received the invitation, 
I felt deeply honored but was immediately 
seized by an overwhelming sense of responsi- 
bility and fell to reflecting on what I might 
best do to contribute to an occasion commem- 
orating this great man. Searching through the 
life and works of Preston M. Hickey for 
glimpses of those qualities which made him 
the monumental educator that he was, I learned 
again and again that central to his teaching 
was his insistence on the correlation of roent- 
genographic appearances with the clinical 
setting and with the findings of pathologists. 
It was said of him by the first Hickey Memo- 
rial Lecturer, Augustus Crane, that he had 
“a scientific type of mind developed by a gen- 
eral education, and medical and surgical 
training ...and last not least, a thorough 
knowledge of pathology, that ultimate founda- 
tion of roentgenological interpretation.” 

We can honor him again this evening by 


returning once more to those basic principles of 
pathologic correlation he so often stressed in 
his teaching conferences. In an age when ad- 
vances 1n instrumentation and techniques have 
sent our specialty soaring to new achieve- 
ments, Dr. Hickey might have cautioned us to 
look to our underpinnings. He might have 
restated his conviction that success in the eval- 
uation and differentiation of roentgenographic 
patterns requires an understanding of the dis- 
turbed morphology underlying such patterns. 
He might have agreed with our concept of the 
radiologist as essentially a gross pathologist 
who uses the roentgen ray as his dissecting 
tool. Today’s tools are more sophisticated and 
more complicated and the presentation of in- 
Sormation more brilliantly and more sharply 
drawn, but today’s radiologist is basically 
still, as in Hickey’s time, a gross pathologist 
who provides an IN Vivo road map that gives 
orientation and direction to the study of the 
anatomy of disease. 


In the following discussion a number of 
diseases in various organ systems will be 
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presented to exemplify how the understand- 
ing of the anatomic pathology and the 
pathogenesis is enhanced by studying a 
correlating triad of investigative ap- 
proaches: the roentgenogram, the gross 
specimen, and the histologic field. We feel 
that through this “triad” approach, the 
vague shadows of the roentgenograms will 
take on their true meaning in 3 dimensions. 
The radiologist thus becomes a student of 
disease and considers his method as con- 
tributing to a concerted effort with pathol- 
ogists and other specialists to unfold the 
pathogenesis. 

We will begin with a challenging prob- 
lem in roentgenology which all of us have 
faced very frequently: interpretation of a 
diffuse process in the parenchyma of the 
lungs. We have tended to classify these 
processes as "interstitial or "alveolar" 
2.15 depending on certain characteristic 
roentgenographic findings which we will 
now review. Such findings are very helpful 
but close correlative study with pathologic 
specimens will show that they must be eval- 
uated in terms of the timetable of the 
disease in a particular patient. During cer- 
tain stages in a disease, for example, a basi- 
cally interstitial process may be masked on 
the roentgenogram by a superimposed al- 
veolar-filling process, and we will illustrate 
this during this presentation. 

The roentgenographic changes in the 
chest of a patient with advanced pulmo- 
nary fibrosis will serve to illustrate the mor- 
phology of the interstitial pattern (Fig. 1, 
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A and B). Note the remarkable network of 
linear and reticulated densities that are 
sharply defined. They course throughout 
both lung fields and result in a “honey- 
combed? appearance, especially in the 
right upper lung field (Fig. 18). The sharp 
definition of the pattern results from the 
combined effect of well organized fibrosis 
of interstitial structures and the increased 
"air-contrast" envelope that surrounds the 
latter because of air entrapment secondary 
to hyperventilation and the perifocal em- 
physema in spaces dilated by the retrac- 
tion of scar tissue.1?03? A gross specimen 
of lung in advanced interstitial fibrosis 
(Fig. 1, C and D) illustrates such under- 
lying anatomic changes. Note how the 
"honeycombed" effect is so well correlated 
here. The walls around the dilated spaces 
vary in thickness and degree of fibrosis 
(Fig. 1D). Some of the dilated spaces are 
simply voids caused by the retraction of 
scar tissue (fibrosis), while others are di- 
lated small bronchi and bronchioles!?:30.2? 
(upper and central portions of Fig. 1D, re- 
spectively). Review of such gross speci- 
mens facilitates evaluation of over-all roent- 
genographic patterns in end-stage fibrosis 
but a proper understanding of the patho- 
genesis results from study of the details of 
histologic fields of low magnification (as in 
Fig. 1E) in which alveolar walls show fi- 
brous changes in some areas (arrow I in 
Fig. 1A), and the smoldering, chronic in- 
flammatory changes that incited the fibro- 
sis in others (arrow 2 in Fig. 1, indicating 








»» 


Fic. 1. (4 and B) The chest study of a patient with advanced pulmonary fibrosis allows review of the mor- 
phology of the interstitial pattern. Note the sharply delineated network of linear and reticulated densities 
that course throughout both lung fields and result in a *honeycombed" appearance, especially in the right 
upper lung field (B). The sharp definition of the pattern results from the combined effect of organized 
fibrosis of the interstitial structures and the increased “‘air-contrast”’ envelope that surrounds the latter be- 
cause of air entrapment secondary to hyperventilation and perifocal emphysema in the spaces dilated by 
the retraction of scar tissue. (C) A gross specimen of lung from a case of advanced interstitial fibrosis 
correlates the anatomic changes underlying the reticulated densities or ''"honeycombed" effect typical of 
interstitial processes as exemplified in the roentgenograms in 4 and B. (D) A close-up shows how the walls 
around the dilated spaces vary in thickness and degree of fibrosis. Some of the dilated spaces are simply 
voids caused by the retraction of scar tissue (fibrosis), while others are dilated small bronchi and bron- 


chioles. 
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FIG. 


foci of numerous chronic inflammatory 
cells). Even further appreciation is possi- 
ble when we compare the delicate alveolar 
walls of a section of normal lung with the 
distorted thickened ones of a section from 
an advanced interstitial process (Fig. 17). 

A host of dissimilar processes may even- 
tuate in thickening of the interstitium of 
the lungs. An acute edema, for example, 
may infiltrate the interstitial tissues early 
in the course of an acute viral pneumonitis! 
or in a bout of acute congestive failure." 7 
The acute patterns at times may even re- 
semble somewhat the reticulated and linear 
patterns we have Just described? but time 
does not permit us here to draw intercom- 
parisons and is outside the purpose of our 
present discussion. We have simply wished 
to characterize the interstitial process with 
a single example and illustrate the use of 
the “triad? (roentgenogram, gross speci- 
men, and microscopic field) to elucidate it. 


1. (E) Study of the details of histologic fields leads to proper understanding of the pathogenesis in 
interstitial diseases of the lung. Note the beginning changes of fibrosis in some areas of the alveolar walls 
(arrow 1), and the smoldering chronic inflammatory changes that incited the fibrosis in other areas (arrow 
2). (H&E X 375). (F) Further appreciation of interstitial lung changes is possible on comparison of the 
delicate alveolar walls of a section of relatively normal lung (top) with the distorted thickened ones from a 
section of an advanced interstitial process (bottom). (H&E X80). 


It can be clarified even further, however, 
by comparing it with a similar “triad” 
study of a typical “alveolar” process. 

The ill-defined, coalescent infiltrates in 
the perihilar and lower lung fields in Fig- 
ure 2, 4 and D, are representative of an 
alveolar-filling process. Note also the air 
bronchogram effects within the consolida- 
tions. All of these roentgenographic fea- 
tures, which are the hallmark of alveolar- 
filling processes! ?*7 can be correlated for 
further understanding. The gross lung spec- 
imen (Fig. 2C) reveals an undisturbed 
lung architecture but there is an infiltrate 
or consolidation filling the otherwise nor- 
mal lung in the upper part of the specimen. 
The consolidation has a “‘cloud-like”’ quali- 
ty but 1s nonspecific and could represent, 
as seen in the gross, an exudate, transudate, 
or other similar alveolar- filling process. The 
roentgen ray simply perceives it as a water- 
density consolidation and represents it as a 
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"cloud-like" patch on the 
24). The microscopic 
field, however, shows that the alveolar 
spaces are filled with the water-density ma- 
terial (Fig. 2D, right), and that the alveolar 

walls and spaces are otherwise completely 
normal—there are no interstitial abnor- 
malities. Note that again comparison with 
a normal field (Fig. 2D, left) emphasizes 
the concept. A purely alv 'eolar process is 
very uncommon since most conditions that 
cause alveolar filling will cause some in- 
flammatory reaction and thickening of al- 
veolar walls or interlobular septa. We see 
normal thin walls here, however, since we 
are dealing with a selected case of pulmo- 


white, 
roentgenogram (Fig. 


large, 
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2. (4 and B) In a case of pulmonary alveo- 
lar proteinosis, ill-defined coalescent infiltrates 
characteristic of an alveolar-filling process ex- 
tend from the perihilar regions into the lower 
lung fields. Note the typical air bronchogram 
effects within the consolidations, especially 
well seen in the close-up (B). (C) The gross 
lung specimen in pulmonary alveolar proteino- 
sis reveals an undisturbed lung architecture 
but there is an infiltrate or consolidation filling 
the otherwise normal lung in the upper part of 
the specimen. The consolidation has a “‘cloud- 
like” quality but is nonspecific and could 
represent, as seen in the gross, an exudate, 
transudate,* or other similar alveolar-filling 
process. The roentgen ray simply encounters it 
as a water-density consolidation and represents 
it as a large, white, ‘“‘cloud-like” patch on the 
roentgenogram (4 and P). 


nary alveolar proteinosis?? deliberately cho- 
sen to emphasize the differences from the 
interstitial process. We can explain why the 
margins of an alveolar process are so ill- 
defined by exploring a large, low magnifica- 
tion microscopic field (Fig. 2). Note the 
interdigitation of filled, partially filled, and 
unfilled alveolar spaces. The roentgen ray 
senses no sharp interfaces here (as it might 
at the edge of a well defined homogeneous 
mass such as a tumor at its interface with 
the surrounding air-containing lung) and 
so the resultant roentgenographic pattern 
fades imperceptibly into the surrounding 
lucent lung fields.112997 The air broncho- 
gram effects noted in Figure 2 result from 
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Fic. 2. (D) The alveolar spaces in pulmonary alveolar proteinosis are filled with a water-density material 
(right), but the alveolar walls and structures are otherwise essentially normal—there are no interstitial 
abnormalities. Note that again comparison with a normal field (left) emphasizes the concept. Pulmonary 
alveolar proteinosis is one of the few alveolar-filling diseases in which the alveolar walls may be thin and 
normal. Most such processes will cause at least some inflammatory reaction and thickening of alveolar walls 
or interlobular septa. This disease was deliberately chosen as an example to emphasize the differences 
from interstitial processes. (H&E X30). (E) Exploring this large, low magnification microscopic field in 
alveolar proteinosis will help explain why the margins of an alveolar process are so ill-defined. Note the 
interdigitation of filled, partially filled, and unfilled alveolar spaces. The roentgen ray senses no sharp inter- 
faces here (as it might at the edge of a well-defined homogeneous mass such as a tumor at its interface with 
the surrounding air-containing lung) and so the resultant roentgenographic pattern fades imperceptibly into 


the surrounding lucent lung fields. (H&E X 10). 


the fact that the larger air-containing bron- 
chi are thrown in relief against the back- 
ground of water-density filling in the smal- 
ler air spaces of the lungs.!?? 

The roentgenogram of the chest of an 11 
year old boy with idiopathic pulmonary 
hemosiderosis?" (Fig. 34) again shows the 
features we have just described for an al- 
veolar-filling disease. The nearly complete 
clearing in 7 days (Fig. 38) would tend to 
confirm the alveolar-filling nature of the 
process and in this disease would indicate 
an episode of bleeding into the lungs with 
clearing over a short interval? There is 
residual infiltrate in the perihilar regions 
but take careful note of the fine linear and 
streaky patterns in the lower mid-lung 
fields (B) which we will discuss shortly. 
Later, this patient died after an acute exa- 
cerbation of bleeding, and examination of 
the gross specimen (Fig. 3C) shows that the 
lungs are mahogany-red with engorgement 
by new and old blood products. The roent- 
gen ray perceives such engorged lungs as a 
consolidated water-density mass and causes 
the picture we observed in Figure 37. Once 


clearing has taken place, however (Fig. 
4B), the chest is aerated once more and 
grayish ramifying streaks of early to moder- 
ate interstitial fibrosis induced by hemo- 
siderin deposits (arrows in Fig. 3C) begin 
to appear as the streaky densities we noted 
on the roentgenogram taken after clearing 
(Fig. 3B). The streaks are septa and lym- 
phatics moderately thickened by hemosi- 
derin-induced fibrosis. They are masked 
during bleeding episodes by the overwhelm- 
ing water-densitv filling of the air spaces, 
but thrown into view again after clearing 
because they are then again surrounded by 
an air envelope. A microscopic field shows 
the marked degree of interstitial fibrosis in 
alveolar walls and the moderate thickening 
of the septa (Fig. 3D). Note that this field 
reveals the alveolar spaces engorged with 
red blood cells (arrows) after a fresh bleed- 
ing episode, and that the field is veritably 
a sheet of water-density as a result. The 
roentgen ray does not distinguish between 
the alveolar walls and filled alveolar spaces 
in this field—they form a continuum of 
water density and the interstitial process 
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Vic. 3. (4) The chest study of an 11 year old boy with idiopathic pulmonary hemosiderosis shows the features 
previously described (Fig. 2, 4 and B) for an alveolar-filling disease. (B) Almost complete clearing in 7 
days would tend to confirm the alveolar-filling nature of the process, and in this disease would indicate an 
episode of bleeding into the lungs with clearing over a short interval. There is residual infiltrate in the peri- 
hilar regions but take careful note in the lower mid-lung fields of the fine linear and streaky densities which 
will be discussed in C. (C) In pulmonary hemosiderosis the autopsied lungs often appear mahogany-red and 
hepatized because of engorgement by new and old blood products, especially if the patient dies in extremis 
after an acute exacerbation of bleeding. The roentgen ray perceives such engorged lungs as a consolidated 
water-density mass yielding the picture observed in the roentgenogram in 4. Once clearing has occurred 
(B), however, the chest is aerated once more and grayish ramifying streaks of early to moderate interstitial 
fibrosis (arrows in C) induced by hemosiderin begin to appear as the streaky densities we noted on the 
roentgenogram taken after clearing (B). The streaks are lung septa and lymphatics which are moderately 
thickened by hemosiderin-induced fibrosis. They are masked during bleeding episodes by the overwhelming 
water-density filling the air spaces, but thrown into view again after clearing because they are then again 
surrounded by an air envelope. (D) The microscopic field in pulmonary hemosiderosis shows a marked de- 
gree of interstitial fibrosis in the alveolar walls (arrow 1) and moderate thickening of the septa (arrows 2). 
Note that this field reveals the alveolar spaces engorged with red blood cells (arrow 3) after a fresh bleeding 
episode, and that the field is veritably a sheet of water-density as a result. The roentgen ray does not dis- 
tinguish between the alveolar walls and the filled alveolar spaces in this field. They form a continuum of 
water-density and the interstitial process is effectively masked. This explains why clearing must take place 
before air can again enter the alveolar spaces to form a contrast for visualization of the thickened inter- 
stitium. (H&E X 40). (Reproduced with permission from Radiology, 1968, 90, 784-789.) 





lic. 4. (4) The chest study of a 2 year old new- 
born with hyaline membrane disease reveals a 
“stippled” or “punctate” pattern, slightly ad- 
mixed with streaky or reticulated densities. This 
over-all pattern results from the interplay be- 
tween dilated or ectatic conducting terminal air 
passages and the water-density bundles of com- 
pressed atelectatic alveolar wall masses. Note 
the hyperaeration and the air bronchogram 
effects. (B) Microscopic study reveals that the 
alveolar walls in hyaline membrane disease 
appear crowded together because of collapse. 
Note the hyaline membranes lining the dilated 
air spaces (arrows). (H&E X 115).(C) In a larger 
histologic field at lower magnification, note that 
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the atelectatic masses of crowded alveolar walls (arrows 1) are compressed between the dilated air spaces of 
the markedly distended terminal and respiratory bronchioles (arrows 2) and ectatic alveolar and atrial 
ducts (arrows 3). These terminal air passages will be far more dilated in vivo than in this fixed specimen 
since the patient with this disease is in dire respiratory distress and hyperinflates all accessible air passages 
in his efforts at breathing. Such dilated air passages act as air-contrast envelopes around the compressed, 
atelectatic, water-density alveolar walls, surrounding them in some areas (‘‘stippling” on the roentgeno- 
gram), and compressing them into a variety of linear or reticulate shapes in others (“‘streaking” or “re- 
ticulation” on the roentgenogram). The hyaline membranes themselves (arrows 4) do not affect the roent- 


genographic pattern. (H&E X 55). 


is effectively masked. This explains why 
clearing must take place so that air again 
enters the alveolar spaces to form a con- 
trast for visualization of the thickened in- 
terstitium. 

Close correlation of microscopic findings 
with roentgenographic detail can often 
clarify the pathogenesis of roentgen signs 
and sharpen our thinking about the mor- 
phology of certain diseases. A brief review 
of hyaline membrane disease will illustrate 
this. The roentgenographic pattern of the 
parenchyma in this disease has been labeled 


a “stippled” or “punctate” one, often ad- 
mixed with streaky or reticulated densi- 
ties% (Fig. 4,7). The pattern of stipples 
and streaks has been ascribed to the mix- 
ture of focal or more general atelectasis and 
hyperventilation??9 and while this is gen- 
erally accepted as correct, the actual under- 
lying morphologic mechanisms cannot be 
fully appreciated without the help of ap- 
propriate histologic studies. Microscopic 
fields in hyaline membrane disease (Fig. 
4D) reveal that the alveolar walls are all 
crowded together and unexpanded, and in- 
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deed there is true atelectasis. This fact, in 
itself, does not explain the roentgen stip- 
pling and streaking, but when it is noted 
that these atelectatic masses of water-den- 
sity (arrows 1 in Fig. 4C) are compressed 
as in a vise between the dilated air spaces 
of markedly distended terminal and respi- 
ratory bronchioles (arrows 2) and ectatic 
alveolar atria and ducts (arrows 3), then 
the mechanism begins to be understood. 
Such air passages are far more dilated zz 
vivo than fixed histologic specimens can 
convey since the patient with this disease 
Is in dire respiratory distress and hyperin- 
flates all accessible air passages in desperate 
efforts at breathing. The terminal parts of 
these dilated air passages act as air-con- 
trast envelopes around the compressed, at- 
electatic, water-density alveolar walls, sur- 
rounding them in some areas ("stippling" 
roentgenographically) and pressing them 
into a variety of linear or reticulated shapes 
in others ("streaking" or “reticulation” 
roentgenographically). The hyaline mem- 
brane itself does not affect the roentgeno- 
graphic pattern significantly. The basis for 
the pattern in hyaline membrane disease, 
then, lies in the interplay between dilated 
or ectatic conducting terminal air passages 
and the compressed water-density bundles 
of atelectatic alveolar wall masses them- 
selves.? The disease does result in a strik- 
ing display of air bronchogram effects (left 
upper lung field in Fig. 4/7) inasmuch as the 
large, hyperinflated air-filled bronchi are 
thrown in relief against a background of 
water-density, not of filled alveolar spaces, 
but of masses of alveolar walls crowded to- 
gether. These prominent air bronchogram 
effects may well have caused this disease 
to be grouped under the gamut of diseases 
that cause "alveolar" patterns": and there 
may be good justification for this. It is cer- 
tainly not an interstitial disease either. 


Let us now turn to the gastrointestinal 
examination and pursue a classic problem 
that has bedevilled anyone who has ever 
done an upper gastrointestinal series.!?:9? 
Benign gastric ulcers have smooth, regular 
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margins and often have radiating folds 
running without interruption directly into 
the crater (Fig. 5.7). There may also be 
associated prominent folds or smooth fill- 
ing defects occasioned by the edematous 
inflammatory reaction to the ulceration. 
The gross specimen (Fig. 58) provides the 
opportunity to correlate these macroscopic 
features. Note the smooth “‘punched-out”’ 
ulcer surrounded by a mound of edematous 
tissue in which narrow furrows or crevices 
can be seen radiating toward and into the 
ulcer crater. It is again the microscopic 
field, however, which permits understand- 
ing of the pathogenesis. Figure 5C shows 
a profile view (vertical section) through 
the ulcer crater and its surrounding mound 
of edematous tissue. Note that the ulcer 
is of the excavating type ("'collar-button" 
shape) and that overhanging normal mu- 
cosa forms its upper boundaries (the neck 
of the ulcer). The mucosa is drawn in to- 
wards the crater by both muscular spasm 
and retraction and thus “overhangs” the 
ulceration. When sucha barium-filled crater 
is viewed in profile (Fig. 5D), the over- 
hanging mucosa thins the barium in the 
neck of the ulcer and relative density dif- 
ferences give rise to "Hampton's line.'?! 

Comparison of all these features with 
those of an ulcer associated with malig- 
nancy (Fig. 6.7) will attest to the effective- 
ness of the “triad” approach in giving the 
roentgenologist added insight in his inter- 
pretations. Note the irregular, nodular con- 
tour of this ulcer and its surrounding filling 
defect (Fig. 6.7) and compare it with the 
gross specimen (Fig. 68) with its heaped- 
up, nodular margin around the ulcer crater. 
Note that there are no crevices radiating 
into the crater and that the surrounding 
swollen tissue is nodular and irregular, not 
smooth as in the specimens we have just 
reviewed in the benign ulcer case. This 
nodularity, of course, is due to the growth 
characteristics of the neoplasm, and a pro- 
file view (vertical section) through this ul- 
cer and its surroundings (Fig. 6C) reveals 
no evidence of an overhanging margin or 
an excavating (“collar-button” type) con- 
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Fic. 5. (4) The benign gastric ulcer in the antrum has smooth, regular margins and radiating folds running 
without interruption directly into the crater. Around the ese crater there are prominent folds and smooth 
filling defects caused by the edematous inflammatory reaction to the ulceration. (B) The gross specimen 
provides the opportunity to correlate the roentgenographic features. Note the smooth ‘“‘punched-out”’ ulcer 
surrounded by a mound of edematous tissue in which narrow furrows or crevices can be seen radiating 
toward and into the ulcer crater. (C) A profile view (vertical section) through the ulcer crater and its sur- 
rounding mound of edematous tissue shows that the ulceration is of the excavating type (“collar-button” 
shape). The ov erhanging normal mucosa forms the upper boundaries of the crater (the neck of the ulcer). 
The mucosa is drawn in towards the crater by both muscular spasm and retraction and thus “overhangs” 
the cavity. When such a barium-filled crater is viewed in profile (D), the overhanging mucosa thins the 
barium in the neck of the ulcer and relative density differences give rise to ''Hampton's line." (H&E X15). 
(D) Close-up view of a benign ulcer crater on the lesser curvature of the stomach. “‘Hampton’s line" is 
visualized at the base of the ulcer crater. 


fieuration. The walls of the ulcer crater throughout several loops, which correlates 
H E , 


here are sloping and irregularly nodular.? 
More complicated diagnostic problems of 
the gastrointestinal tract can be approached 
in a similar manner. Note the abnormal 
orientation of small bowel loops in a case of 
regional enteritis of the jejunoileal area 
(Fig. 7, 4 and B).9? Proximally, the Jeju- 
num appears relatively normal but distally, 
the loops stand apart and the mucosa shows 
irregularities. Close inspection (Fig. 75) 
shows a polypoid or “cobblestone” pattern 


very closely with the gross specimen from 
this case (Fig. 7C). The latter shows that 
this is actually a pseudopolypoid (*'cobble- 
stone") appearance caused by the inter- 
section of longitudinal and transverse ul- 
cerations through swollen edematous folds 
(valvulae conniventes). The low magnifi- 
cation profile view, however, is again the 
definitive study (Fig. 7D). Essentially, 
here we have madea vertical section through 
one of the “cobblestones” (arrow 1) and its 
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Fic. 6. (4) A malignant gastric ulcer of the antrum of the stomach shows an irregular, nodular contour of 
both the ulcer crater and its surrounding filling defect. (B) The gross specimen correlates the roentgeno- 
graphic features. Note the heaped-up, nodular margin around the ulcer crater. There are no crevices 
radiating into the crater and the surrounding swollen tissue is nodular and irregular, reflecting the char- 
acteristics of neoplastic growth. Contrast these features with those described for the benign ulcer in Figure 
z. (C) A profile view (vertical section) through the malignant ulcer crater and its surroundings reveals no 
evidence of an overhanging margin or an excavating configuration. The walls of the crater here are sloping 
and irregularly nodular, resulting in an ulcer crater that is shallow and saucer-shaped. These findings corre- 
late well with the roentgenographic features. (H&E X15). 


surroundings, including a cross-section 
through an ulcer tract (arrow 2). The cob- 
blestone or pseudopolyp is readily recog- 
nized as an inflamed, swollen mucosal fold. 
The ulcer tract 1s covered with a hemor- 
rhagic exudate. The jejunal wall 1s mas- 
sively thickened by edema and by the non- 
caseating granulomatous foci (arrows 3) 
characteristic of regional or granulomatous 
enteritis.!°25 A higher magnification view 
of one of these granulomas (Fig. 7 £) shows 
its typlcal organization: loosely arranged 
epithelioid cells at the center surrounded 
by a cuff of chronic inflammatory cells 
(mostly lymphocytes), and a few scattered 
giant cells.! 


Another view of the same study (Fig. 
7F) has been selected to show the deep 
ulcerations and fissures (developing sinus 
tracts) that extend into the bowel wall and 
are so characteristic of this disease.5?? Fig- 
ure 7G demonstrates one of these fissures 
extending deep into the submucosa be- 
tween two chronically inflamed and swol- 
len mucosal folds. 

Lymphosarcoma of the small intestine is 
another disease which provides an interest- 
ing and valuable correlative study.” The 
first roentgenogram (Fig. 8,7) shows 
marked thickening of the transverse folds 
(arrows 1) and nodular defects (“‘thumb- 
printing,” arrows 2) in the bowel lumen. 
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7- (4) In this case of granulomatous enteritis of the jejunoileal area, there is abnormal orientation of 
small bowel loops which stand apart in a relatively fixed relationship. Inspection of the margins of the loops 
shows irregularities, ulcerations, and fissures. (B) Close inspection shows a polypoid or “cobblestone” 
pattern throughout several loops. (C) The gross specimen in the same case of jejunoileal enteritis shows that 
the “cobblestone” appearance is actually a pseudopolypoid pattern caused by the intersection of longitu- 
dinal, transverse and haphazard ulcerations through swollen edematous folds (valvulae conniventes). (D) 
A low magnification profile view or vertical section through one of the “cobblestones” (arrow 1) and its sur- 
roundings, shows that the cobblestone or pseudopolyp is readily recognized as an inflamed, swollen, mucosal 
fold. Note the cross-section through the subjacent ulcer tract (arrow 2) which is covered with a hemorrhagic 
exudate. The jejunal wall is massively thickened by edema and by the noncaseating granulomatous foci 
(arrows 3) characteristic of regional or granulomatous enteritis. (H&E X15). (E) A higher magnification 
study of one of the granulomas of regional enteritis shows its typical organization: loosely arranged epithe- 
lioid cells at the center surrounded by a cuff of chronic inflammatory cells (mostly lymphocytes), and a few 
scattered giant cells. (H&E X80). 


Fic. 7 


A second roentgenogram (Fig. 8 E) shows 
similar patterns and a good demonstration 
of how the loops stand apart in some areas. 


These findings have their counterpart at 
arrows I and 2, respectively, in gross speci- 
mens (Fig. 8, B and C). In Figure 8C, one of 


the larger nodules has been slit open for in- 
spection of the texture and gross appear- 
ance of the lymphomatous tissue. A low 
magnification and microscopic profile view 
through one of the “thumbprinting” no- 
dules (Fig. 8D), shows the massive infiltra- 
tion of the wall by the lymphoma and the 
upthrust into the mucosa from the intra- 
mural growth. Note that there are still 
residual tags of normal mucosa atop the 
nodule. 


Most importantly, it features a finding very 
characteristic in lymphoma: a segment of 
bowel which shows extensive ulceration and 
mucosal destruction and yet 1s apparentlv 
markedly dilated (arrows 1:).? This para- 
doxical situation 1s readily understood by 
examination of a gross specimen (Fig. 87) 
which reveals that the bowel at such a place 
has been invaded, destroyed, and replaced 
by a large nodular mass of lymphoma which 
itself has partially ulcerated and sloughed. 
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Fic. 7. (F) A further view of the small bowel in the same case of jejunoileal enteritis has been selected to show 
the deep ulcerations and fissures (developing sinus tracts) that extend into the bowel wall and are so char- 
acteristic of this disease (arrows). (G) A low magnification microscopic study demonstrates one of these 
fissures extending deeply into the submucosa between 2 chronically inflamed and swollen mucosal folds. 
(H&E X40). (Reproduced with permission from Radiology, 1968, 9r, 154-159.) 


The barium simply flows haphazardly into 
the crevices and ulcerations of such a mass 
and around its nodular protuberances, re- 
sulting in the roentgenographic pattern at 
arrows I in Figure 8E. The apparent “‘dila- 
tation" in such a case is not of the bowel, in 
fact, but is the extent of the lymphoma- 
tous mass itself into which the barium has 
accessibility due to breakdown and com- 
munication with the bowel lumen. Carci- 
nomas of the bowel tvpically narrow the 
lumen and almost never permit this picture 
unless they rarely break down into a ne- 
crotic abscess. Regional enteritis also would 
narrow the lumen markedly by the time it 
caused this much mucosal destruction. 
Re-inspection of Figure 8, Z and £ em- 
phasizes that the bowel loops tend to stand 
apart, just as we noted in the case of region- 
al enteritis studied previously. The mech- 
anism is essentially the same in that both 
the bowel wall and the mesentery are mar- 
kedly thickened in both diseases. A gross 
specimen from a case of lymphoma of small 


intestine (Fig. 8G) shows the mesentery 
massively thickened (arrows 1). Note the 
irregular stenoses and dilatations of the 
bowel loop (arrows 2) secondary to random 
involvement of the bowel wall by lym- 
phoma. Such involvement can be clearly 
seen at arrow 3. 


The infiltrative nature of lymphosarcoma 
leads to characteristic roentgen signs in the 
genitourinary tract as well.” The close-up 
view of an intravenous pyelogram shows 
"spidering" of the infundibula and calyces 
(Fig. 9/7) connoting extensive swelling of 
parenchyma diffusely throughout the kid- 
ney to such a degree that all the infundibula 
and calyces are uniformly impressed upon 
by surrounding masses. The gross specimen 
correlates this very effectively as we visu- 
alize the diffuse swelling of the parenchy- 
mal substructures into essentially rounded 
lobules (Fig. 95). Leukemia, amyloid in- 
filtration, acute swelling in nephritis, the 
stasis caused by renal vein thrombosis, and 
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Fic. 8. (4) Lymphosarcoma of the small intestine results in marked thickening of the transverse folds (ar- 
rows 1), nodular defects ("thumbprinting") (arrows 2), and numerous ulcerations along the margins of 
several loops. The loops are rigid and tend to stand apart in a relatively fixed relationship from film to film. 
(B) Some representative gross specimens of lymphosarcoma of the small bowel show the thickened trans- 
verse folds (arrow 1) and the nodular protrusions into the bowel lumen (arrows 2) which account for the 
roentgenographic findings like those in 4. Some of the nodules are markedly ulcerated (arrow 3). (C) A 
large nodule has been slit open for inspection of the texture and gross appearance of the lymphomatous 
tissue. (D) A low magnification microscopic profile view through one of the "thumbprinting" nodules shows 
the massive infiltration of the wall by the lymphoma and the upthrust into the mucosa from the intramural 


growth. Note that there are still residual tags of normal mucosa atop the nodule. (H&E £). 
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lic. 8. (E) A second roentgenogram in 
the same case of lymphosarcoma of 
the small bowel shows similar pat- 
ternsand agood demonstration of how 
the loops stand apart in some areas. 
Most importantly, this view features 
a finding very characteristic of lym- 
phoma: a segment of bowel which 
shows extensive ulceration and mu- 
cosal destruction and yet is appar- 
ently dilated (arrows 1). Note the 
ulcerations along the lower margins 
of the dilated loop and the nodular or 
polypoid appearance within the loop 
(arrow 2). (F) A gross specimen from 
a case of lymphosarcoma of the small 
bowel reveals that the bowel has 
been invaded, destroyed, and re- 
placed by a large nodular mass of 
lymphoma which itself has partially 
ulcerated and sloughed. The barium 
flows haphazardly into the crevices 
and ulcerations of such a mass and 
around its nodular protuberances, 
resulting in the roentgenographic patterns described in Æ. The apparent "dilatation" of the loop in Æ is 
not of the bowel itself, but is the extent of the lymphomatous mass into which the barium has accessibility 
due to breakdown and communication with the bowel lumen. (G) A selected gross specimen from a case of 
lymphosarcoma of the small intestine shows that both the bowel wall and the mesentery (arrows 1) are 
markedly thickened in this disease. Note the irregular stenoses and dilatations of the bowel loop (arrows 2) 
secondary to random involvement of the bowel wall by lymphoma. Such involvement can be clearly seen 
at arrow 3. 
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liG. 9. (4) Lymphosarcoma often diffusely infiltrates the kidneys and causes characteristic roentgen signs in 
the collecting system. This close-up view of an intravenous pyelogram shows “‘spidering”’ of the infundibula 
and calyces connoting extensive swelling of parenchyma diffusely throughout the kidney to such a degree 
that all the infundibula and calyces are uniformly impressed upon by surrounding masses. (B) A vertically 
sectioned kidney diffusely invaded by lymphoma demonstrates the diffuse swelling of the parenchymal 
substructures into essentially rounded lobules which deeply impress upon the calyces and infundibula, 
leading to roentgen patterns like those in 4. Leukemia, amyloid infiltration, acute swelling in nephritis, 
the stasis caused by renal vein thrombosis, and other diffuse processes may also produce such a pattern. 


other diffuse processes may also produce 
such a pattern. !4:%6 

A fascinating disease that causes filling 
defects in the genitourinary tract is py- 
eloureteritis cystica (Fig. 104).2% Note 
the numerous small lucencies in the pelvis 
and ureter which appear to be based on the 
wall. On gross specimens (Fig. 10, B and 
C) they resemble blisters or vesicles, and 
microscopic examination reveals that they 
are just beneath the mucosa (Fig. 107), 
pushing the latter up into the lumen by 
their expansion. The lining of each cyst is 
composed of secretory cuboidal to columnar 
cells which can be identified as the same 
transitional epithelium. which covers the 
normal collecting system mucosal surface. 
The most widely held theory of their origin 
proposes that they are invaginations of mu- 
cosal epithelium into the submucosa which 
are associated with chronic recurrent in- 


flammatory disease of the urinary tract.?3 
The cell nests become sequestered from the 
surface and being secretory cause expanded 
cysts. Note the amorphous residuals of se- 
cretion within the cysts in our microscopic 
field (Fig. 10D). 

The value of correlation is especially ap- 
preciated in the study of tuberculous py- 
elonephritis. Tuberculosis causes a variety 
of changes in the collecting system depend- 
ing on the stage of the process.**4 Several 
stages may be observed on the same pyelo- 
gram, however, and this makes the disease 
an appropriate and unique vehicle for a 
rewarding correlative study (Fig. 11). Club- 
bing (arrows 1), papillary ulceration and 
necrosis (arrows 2), and abscess formation 
(arrows 3) may be seen on a single speci- 
men and represent relatively early to late 
changes. Note that a small, smooth, early 
abscess (arrows 1) results in “clubbing” of 
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Fic. 10. (4) In pyeloureteritis cystica there are numerous small lucent filling defects in the pelvis and ureter 
which appear to be based on the wall when they are viewed in profile. They are associated with chronic 
recurrent pyelonephritis. (B and C) Gross specimens in pyeloureteritis cystica show that the lucent defects 
seen roentgenographically are caused by small vesicle-like structures based on the transitional epithelium of 
pelvis and ureter. (D) Microscopic examination of a vertical section through one of the vesicle-like struc- 
tures reveals that they are just beneath the mucosa pushing the latter up into the lumen by their expansion. 
The lining of each cyst is composed of secretory cuboidal to columnar cells which can be identified as the 
same transitional epithelium which covers the normal collecting system mucosal surface. Note the amor- 
phous residuals of secretion within the cysts. See text for further discussion. (H&E X 56). 
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Fic. 11. In tuberculous pyelonephritis several stages of the disease process may be observed on the same 
pyelogram. This can best be appreciated by correlation with the gross specimen as in this illustration. 
Clubbing (arrows 1), papillary ulceration and necrosis (arrows 2), and abscess formation (arrows 3) are seen 
in the single specimen above and represent relatively early to late changes. Note that a small, smooth early 
abscess (arrows 1) results in "clubbing" of the calyx. This same appearance can also be caused by dilatation 
of a calyx but differentiation should not be difficult since the infundibulum will usually be narrowed (ar- 
rows 4) in association with a tuberculous abscess. Note how the distorted pelvis in tuberculosis charac- 
teristically forms an acute angle with the ureter which has a high take-off (arrow 5). 


a calyx. The same appearance can also be 
caused by dilatation of a calyx, but differ- 
entiation should not be difficult since the 
infundibulum will usually be narrowed (ar- 
rows 4) in association with a tuberculous 
abscess. Note how the distorted pelvis in 
tuberculosis characteristically forms an 
acute angle with the ureter which has a 
high take-off (arrow 5). 


The radiodensity of the skeletal system 
and the wide contrasts in density occurring 
in diseased bone allow the roentgenologist 
to see great detail in this system and make 
it a fruitful area for radiologic-pathologic 
correlation. The roentgenogram itself is in 
a sense the best gross specimen in bone, 
and the great detail available compels fre- 
quent reference to the microscopic findings 
for correlation. This will be confirmed by 
our first bone study 1n which we present 
several examples of fibrous dysplasia (Fig. 
12, 4, B and C) and note that there 1s a 
feature common to all of them despite the 


varied patterns we see here in different 
bones. That common feature is the typical 
“oround-glass” or “smoky” appearance so 
often observed in fibrous dysplasia.? An 
understanding of this effect can only be 
achieved by review of the microscopic spec- 
imens. Figure 12D is a very low magnifi- 
cation section through the "expanded," 
distorted rib (Fig. 12.7). Note the nearly 
normal bone trabeculae forming the "ex- 
panded" shell around the margins. In the 
middle of the specimen, however, there are 
great numbers of markedly abnormal tra- 
beculae interspersed haphazardly in a sea 
of fibrous tissue (Fig. 12, D and £). These 
trabeculae are "formes frustes” (Fig. 127) 
in which the drive toward osteogenesis in 
this dvsplastic tissue has been incomplete 
and fitful resulting in a myriad number of 
islands of bone density.!? The fibrous tissue 
by itself would result in a lucent shadow on 
the roentgenogram since it has a water- 
lensitv, but when it contains numerous 


aec 
islands of mineral density the combined 
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Fic. 12. (4, B and C) In the variety of examples of fibrous dysplasia of bone presented above, we see a 
feature common to all of them: a "ground-glass" or “smoky” appearance so often observed in roentgeno- 
grams of this lesion. (D) A very low magnification section through the "expanded," distorted rib shows 
that the "expanded" shell around the margin is made up of nearly normal bone trabeculae, but in the 
middle of the specimen there are great numbers of markedly abnormal trabeculae (arrows) interspersed 
haphazardly in a sea of fibrous tissue. (H&E X 5). (E) A somewhat higher magnification field allows better 
visualization of such trabeculae. (H&E X8). (F) These trabeculae are “formes frustes” in which the drive 
toward osteogenesis in this dysplastic tissue has been incomplete and fitful, resulting in a myriad number of 
islands of bone density. The fibrous tissue by itself results in a lucent shadow on the roentgenogram since it 
has a water-density, but when it contains these numerous islands of mineral density the combined matrix 
then casts a "ground-glass" shadow. The “ground-glass” effect is simply the summation of great numbers 
of punctiform mineral densities too small to be seen individually on the roentgenogram. (H&E X 50). 


matrix then casts a "ground-glass" shadow. 
The "ground-glass" effect is simply the 
summation of great numbers of punctiform 
mineral densities too small to be seen in- 
dividually on the roentgenogram. 

Such matrix effects are a fascinating part 
of skeletal roentgenology. In the study of 
bone tumors, for example, it 1s often pos- 


sible to give the proper histologic label by 
definition of the matrix. Osteoid matrix 
usually resembles cloud-like densities that 
tend to coalesce and form a homogeneous 
continuum.? Two examples of osteosarco- 
ma will illustrate this (Fig. 13, 47 and 5). 
We have mounted the roentgenogram of 
such a lesion alongside its corresponding 
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Fic. 13. (4 and B) Two examples of sclerosing osteosarcoma allow study of osteoid matrix which charac- 


teristically resembles cloud-like densities that tend to coalesce and form a homogeneous continuum. Corre- 
lation of this quality of matrix can be found in the following figures and in the text. (C) The roentgenogram 
of another example of a sclerosing osteosarcoma has been placed alongside a special slab preparation of the 
corresponding stained gross specimen. Observe that the cloud-like homogeneous density in the roentgeno- 
gram corresponds to the continuous basophilic field in the gross specimen. (D) A microscopic field from the 
basophilic area of the gross specimen reveals numerous abnormal tumor bone trabeculae (dark areas) in the 
spaces between residual normal bone trabeculae (light structures). Extensive fields of these trabeculae add 
up to a veritable "sheet" of mineral density which will appear as a homogeneous white density on the 
roentgenogram without interspersion of water-density material (such as fibrous tissue or unmineralized 
tumor tissue matrix) which would cause a lucent shadow on the roentgenogram. (H&E X 40). 


gross specimen stained with hematoxylin abnormal tumor bone trabeculae (dark 
and eosin (Fig. 13C). Observe that the areas) filling 1n the spaces between residual 
cloud-like homogeneous density is a con- normal bone trabeculae (light structures). 
tinuous basophilic field which on micro- The point of correlation here is that all 
scopic study (Fig. 13D) reveals numerous these trabeculae add up to a veritable 
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"sheet" of mineral density on the roent- 
genogram without interspersion of water- 
density matrix (such as fibrous tissue or 
unmineralized tumor tissue) which would 
cause a lucent shadow on the roentgeno- 
gram. By contrast, cartilaginous tumors 
(Fig. 14, 47 and B) do show an interrupted 
mineral density pattern. Such patterns 
have been given various descriptive names, 
such as “stippled,” “‘mottled”’ or ''floccu- 
lent," implving that the essential feature 
here is discreteness rather than coalescence 
and is tvpical of chondroid matrix. This 
discrete quality will be understood by cor- 
relation with microscopic studies. One field 
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from a chondrosarcoma (Fig. 14C) shows 
numerous lobules of cartilage matrix which 
are essentially unmineralized and would 
cast a lucent shadow on the roentgenogram. 
Another field'(Fig. 14D), however, reveals 
the basophilia of mineralization in discrete 
areas (arrows) interspersed among the 
radiolucent lobules of cartilage matrix. 
Some of these mineralized configurations 
represent calcification in cartilage (Fig. 
14), and others actual endochondral ossifi- 
cation (Fig. 147). The correlating point, 
however, is that the mineralization occurs 
haphazardly here and there in areas of 
maturation within an otherwise immature 





Fic. 14. ((2and B) Two examples of calcifying enchondroma show that cartilaginous tumors have interrupted 


mineral density patterns which have been variously described as “‘stippled, 


39 && 


mottled” or '*flocculent." 


The essential feature here is discreteness rather than coalescence. (C and D) Low power microscopic fields 
from a chondrosarcoma show one area (C) where numerous lobules of cartilage matrix are essentially un- 
mineralized and would cast a lucent shadow on the roentgenogram. Another area (D), however, reveals 
basophilic mineralization in discrete areas (arrows) interspersed among the lobules of radiolucent cartilage 
matrix. (H&E X15). (E and F) Higher magnification studies of the mineralized configurations in cartilage 
matrix reveal that some of them represent calcification in cartilage (Æ) and others actual endochondral 
ossification (arrow) (F). The correlating point is that the mineralization occurs randomly here and there in 
areas of maturation within an otherwise immature and radiolucent cartilage matrix, lending to the roent- 
genogram the quality of discreteness which we associate with cartilage tumors. (H&E X 50). 
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and radiolucent cartilage matrix, lending to 
the roentgenogram the quality of dis- 
creteness which we associate with cartilage 
tumors. 


CONCLUSION 


It is hoped that these few examples will 
illustrate the power of radiologic-pathologic 
correlation to give form and substance to 
the vague and fleeting shadows that are the 
working province of the roentgenologist. 
Thus understood, these dim shadows be- 
come meaningful clues to the underlying 
morphologic disturbances in disease and 
allow the roentgenologist to assume his full 
stature as an 77 vivo pathologist. 

Preston Hickey thoroughly believed in 
this, and on this occasion let us honor his 
memory by making a concrete proposal: 
let all those who bear the responsibility of 
education in radiology institute programs 
in their workshops which will provide that 
residents and other students of radiology 
will pursue the correlation of their roentgen 
experiences with the findings of the pathol- 
ogists in the light of the clinical setting. 
Let us build libraries of teaching cases in 
our training centers, composed not alone 
of roentgenograms with terse clinical ab- 
stracts, but including projection slides of 
colored photographs of gross and micro- 
scopic specimens, so that the education of 
our radiologists may advance more surely 
on a base of insight and understanding— 
on the firm base of the radiologic-patho- 
logic correlative triad. 

Registry of Radiologic Pathology 
The American Registry of Pathology 
Armed Forces Institute of Pathology 
Washington, D.C. 20305 
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DESQUAMATIVE INTERSTITIAL PNEUMONIA AND 
IDIOPATHIC DIFFUSE PULMONARY FIBROSIS* 


WITH THEIR ADVANCED FINAL STAGES AS *MUSCULAR CIRRHOSIS OF THE LUNG" 
(DIFFUSE BRONCHIOLECTASIS WITH MUSCULAR HYPERPLASIA) 


FIBROSING ALVEOLITIS 


By HANS KUISK, M.D., D.Sc.,f and JOSE S. SANCHEZ, M.D.+ 


MINNEAPOLIS, MINNESOTA 


HE authors have previously reported 
3 cases of “muscular cirrhosis of the 
lung” (MCL) (diffuse bronchiolectasis with 
muscular hyperplasia), which up to that 
time had been generally considered to be a 
rare entity of unknown etiology.!??3 This 
disease is characterized by gradually de- 
veloping respiratory distress due to progres- 
sive generalized interstitial pulmonary fi- 
brosis which leads into diffuse bronchiolec- 
tasis (“honeycombed lung") (Fig. 3C; and 
5B). A characteristic smooth muscle hyper- 
plasia is seen throughout the diffusely 
fibrosed pulmonary parenchyma (Fig. 2C; 
and 3D). Microscopically, the afflicted, 
nodular appearing lung has a striking re- 
semblance to a cirrhotic hobnail liver? 
When the present authors reviewed the 
world literature on this subject in 1964-65, 
less than 30 acceptable cases could be found 
including their own 3 cases. The authors 
were, however, surprised to find that the 
articles which covered muscular cirrhosis 
of the lung showed no reference to the 
similarly behaving disease, idiopathic dif- 
fuse interstitial pulmonary fibrosis, the 
acute form of which is known as the Ham- 
man-Rich syndrome. While comparing 
their 3 cases with published articles on 
these two separately reported diseases, they 
found that the clinical symptoms, the 
course of the disease, the roentgenologic, 
pulmonary physiopathologic and the 
macro- and microscopic findings in biopsied 
and postmortem lung tissues were so much 


alike that no point of differentiation could 
be made between these two separately re- 
ported diseases. The authors also found 
that the opinion that these two diseases 
could be one and the same had been ex- 
pressed by Donohue eż a/.," in 1959, and by 
Livingstone et a/., in 1964, when they were 
reporting on the Hamman-Rich group of 
diseases. Continental European literature 
also appeared to be handling these diseases 
separately," although in 1958 Grosse- 
Brockhoff” had pointed out that Hamman 
and Rich should be credited for describing 
the acute fatal form of a lung disease, the 
chronic form of which had been described 
before the turn of the century under the 
name, "lung cirrhosis. 91153959 The first 
description of this disease is generally 
credited to von Buhl.? At this point one 
has to mention that some of the old as well 
as some of the more recently reported MCL 
cases showing “‘carnified cystic lungs" do 
not qualify for the above term. In several 
of them the underlying cause can be spotted 
as a granulomatous, saccular bronchiectatic 
or obstructive bronchiolitic process instead 
of the characteristic fibrosing process which 
diffusely involves the alveolar septa. 

The use of the term “bronchiolar emphy- 
sema'?? is not recommended because the 
characteristic diffuse cystic dilatation in- 
volves mainly the terminal bronchioles and 
not the gas exchange portion of the lung as 
required in defining an emphysema.” 

Furthermore, terms such as “pulmonary 
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myomatosis" have been used indiscrimin- 
ately for two different diseases: for MCL 
which has a striking muscular hyperplasia 
and for conditions which belong to the 
myomatous hamartomatosis group. The 
term MCL must not be used for the latter 
as the pathology is entirely different and 
does not present the diffuse fibrosing alveo- 
lar wall process, more preferably called the 
fibrosing alveolitis. 

In 1965 a new entity called desquamative 
interstitial pneumonia (DIP) was described 
by Liebow eż al. They discussed 18 cases 
which showed only a slight thickening of 
the alveolar walls but a striking prolifera- 
tion of alveolar cells with extensive des- 
quamation into the lumen (Fig. 1C). These 
cells contained periodic acid-Schiff positive 
granules* and Liebow ef a/. considered 
them to be septal cells or "large alveolar 
cells" + which they prefer to call “granular 
pneumocytes." Unlike diffuse interstitial 
pulmonary fibrosis (DIPF), there was ab- 
sence of necrosis, hvaline membrane, and 
fibrin exudation in alveoli. Many nests of 
lymphocytes, some forming follicles, were 
present in the periphery of the lung in all 
cases. The lesions were reported ‘“‘monoto- 
nously uniform." Clinically these cases be- 
haved like patients with DIPF, but no end- 
stages of this disease were demonstrated. 
Gaensler ef a/J? reported 12 cases of the 
same disease, 1 of them included in Lie- 
bow's series. In Gaensler's cases there were 
patients with more than 10 years follow-up, 
and 1 of them had developed “honeycomb- 
ing." These authors mention that there can 
be difficulties with chronic cases in differ- 
entiating DIP from DIPF. 

These two articles stimulated us to re- 
examine the lung tissues of our present 4 
DIPF patients, 2 of the previously reported 
cases, A.L,N, and J.H.M.," and 3 addi- 
tional patients. 


* Hotchkiss-McManus periodic acid-Schiff method (PAS) is 
based on bleached fuchsin which regains its purple color when 
acted upon by aldehydes. The latter is liberated from certain sub- 
stances; e.g., polysacharides when oxidized with periodic acid. 
Reticulin, cartilage, and mucus are samples of PAS purple stain- 
ing structures in the lung sections. 

T The pulmonary surface epithelial cell has been called the 
"small alveolar cell." 
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Multiple sections were made of lung tis- 
sues obtained by biopsy and/or at autopsy 
in order to correlate them with roentgeno- 
graphic findings. Furthermore, we wanted 
to confirm the belief that in the most ad- 
vanced cases with MCL picture, there also 
had to be present less chronic, subacute, 
and even acute stages in the same lung 
which would prove the progression of the 
acute process into MCL as expressed in our 
previous article.’ 

The lung sections were examined using 
appropriate staining methods for reticulin, 
collagen and elastic fibers as well as with 
PAS and iron staining to detect any des- 
quamative interstitial pneumonia among 
them. As expected we saw in all of our 
MCL cases different phases of the fibrosing 
process, side by side in the same lung. These 
findings demonstrated well that MCL is a 
gradually developed end-phase of a diffuse 
fibrosing process involving the alveolar 
walls. The impression of MCL by Davis e 
al.” concurs with ours. 

Since the original report on DIP,” new 
diagnostic problems have emerged. These 
concern the presence of iron in the "granu- 
lar pneumocytes.”’ Correct identification of 
these cells is important in diagnosing des- 
quamated interstitial pneumonia. Liebow 
et al." reported that only occasionally are 
these "granular pneumocytes”’ stainable for 
iron and, if so, then in a diffuse pale blue 
color unlike the granular pigment seen in 
hemosiderosis. 

Contrary to this, an intense blue staining 
of the cytoplasm by iron stains has been re- 
ported? 3:4 and we found this to occur in a 
diffuse, granular or combined fashion (see 
under Histopathology). 

The following case reports show the var- 
lability of the histopathologic picture with 
corresponding roentgenographic appear- 
ances and clinical behavior. 


REPORT OF CASES 


Case r. B. M. B. The patient is a 56 year old 
male laborer of Caucasian race who had also 
done some sandblasting work. He had an $ 
month history of gradually increasing dyspnea 
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Fıc. 1. Case 1. (4) Heavy reticulated pattern of in- 
terstitial fibrosis involving both lower lung fields; 
emphysematous changes are seen in the upper 
field. (B) Close-up view. The heavily reticulated 
pattern is well seen. 


on exertion and a cough with mucopurulent 
sputum and no hemoptysis. There was a weight 
loss of 12 pounds during this time. He was 
hospitalized in another Veterans Administra- 
tion Hospital (Sioux Falls) where his chest 
roentgenogram revealed a generalized reticu- 
lated interstitial type of infiltrates over both 
lung fields. This type of involvement was most 
pronounced in the lower lung fields including 
the costophrenic angles (Fig. 1, 4 and B). The 
upper lung field had a more stippled appear- 
ance. The serum complement-fixation tests 
were negative for histoplasmosis, coccidioido- 
mycosis and blastomycosis. His skin tests were 
found negative for histoplasmosis and for 
purified tuberculin protein derivate but positive 
for coccidioidin. The bronchoscopy, bilateral 
scalene lymph node biopsies, and sputum 
smears were essentially negative. One week 
prior to transfer to this hospital, the patient 
developed a fever of 104? F. and was treated 
with antibiotics and antituberculosis drugs. 

Physical examination revealed a "skinny" 
male with mild respiratory distress. There was 
no cyanosis nor clubbing of the fingers. Few 
crackling rales were present over the lung 
bases. One second forced expiratory volume was 
1.6 liter (80 per cent), total vital capacity 2.0 
liters. The hemoglobin was 15 gm. per cent, the 
blood white cell count 10,000 per cu. mm. with 
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48 per cent neutrophils, 40 per cent lympho- 
cytes and 12 per cent eosinophils. Serum electro- 
phoresis revealed a moderate increase in 
gamma globulin fraction. Arterial pO: was 68 
mm. Hg which decreased further to 63 mm. 
with exercise. Arterial , CO» was 37.5 mm., and 
pH 7.435. Single breath CO, diffusion study 
showed impairment of 17.7 ml./ min./mm. Hg. 
Chest roentgenograms showed a heavy, reticu- 
lated pattern similar to the initial chest roent- 
genograms described before. One of several 
sputum cultures for acid-fast bacteria developed 
colonies of atypical non-photochromogenic 
bacilli which were non-pathogenic in animal 
inoculations. The patient was treated with 
antibiotics and placed on isoniazid but showed 
hypersensitivity to the latter drug. 

When the patient improved, a wedge re- 
section biopsy of the lingula was carried out. At 
the time of surgery, pleural adhesions were en- 
countered and the Jung was described as 
fibrotic. The microscopic examination showed 
thickened interalveolar septa and cystically di- 
lated terminal and respiratory bronchioles 
which were packed with PAS positive alveolar 
cells identified as “granular pneumocytes" 
(Fig. 1C). These cells were negative by iron 
stains. Infiltration by lymphocytes was seen 
in the interstitial tissue, and smooth muscle 
hvperplasia was also noted in some places. 
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This case was confirmed by Dr. Liebow to be 
desquamative interstitial pneumonia (DIP). 

The patient showed gradual improvement 
and was discharged for clinic follow-up where 
he was placed on steroids. When last seen 9 
months later he still had dyspnea upon walking 
and had to stay on steroids. 


Case 2. W. W. M. was a 44 year old well 
nourished Caucasian male, a railroad section 
worker. He was first admitted to the Veterans 
Administration Hospital 1 year previously 
with a history of non-productive cough and 
dyspnea which progressively developed in 1 
year’s time. Clubbing of the fingers was evi- 
dent. The patient had a smoking habit of about 
IO cigarettes a day. There was no history of 
alcoholism. The chest roentgenogram (Fig. 2, 
A and B) showed reticular and nodular ap- 
pearing interstitial fibrosis throughout both 
lung fields. The heaviest reticulation, almost 
to a honeycombed degree, was noted in both 
lower lung fields. The heart size was indicative 
of a mild cardiomegaly, and there was con- 
gestion in the pulmonary veins. Pulmonary 
function studies on first admission showed good 
maximal flow figures and no evidence of ob- 
struction. Moderately restrictive ventilatory 
insufficiency with slightly Jow resting arterial 





Fic. 2. Case 2. (4) Chest roentgenogram. A reticular 
type of interstitial fibrosis is involving both lung 
fields. Heavy reticulations, almost to a “honey- 
combed” degree, are noted in both lower lungs. 
Congestion in the pulmonary veins is evident. 
(B) Close-up view demonstrates the early honey- 
combed appearance. 
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l'1G. 1. Case 1. (C) Microphotograph of the PAS 
stained biopsied lung section. Numerous desquam- 
ated septal cells ("granular pneumocytes’’) fill the 
dilated alveolar space. Many multinucleated cells 
are also present. The arrows point to purple 
stained PAS positive cytoplasmic granules which 
clearly contrast with the pale appearing nuclei. 
Multinucleated cells show the same PAS positive 
granules in the cytoplasm. 


oxygen saturation was reported, suggestive for 
a mild alveolar capillary block. Hemoglobin 
was 18.5 gm. per cent. The white blood cell 
count was 8,200 per cu. mm. with 88 per cent 
neutrophils, 9 per cent lymphocytes, 2 per cent 
monocytes and I per cent eosinophils. On 3 
other occasions the eosinophile count was ele- 





l'16. 2. Case 2. (C) Microphotograph of the biopsied 
lung section showing advanced interstitial fibrotic 
changes such as described under "muscular cir- 
rhosis of the lung." The collagenized interstitial 
tissues show abundantly proliferating smooth 
muscle fibers. Hyperplasia of epithelial cells in the 
bronchiolectatic terminal bronchioles is seen along 
with cuboidal metaplasia. The desquamated cells 
were identified through the use of PAS staining as 
alveolar septal cells ("granular pneumocytes’’) 
and were negative when stained for iron content. 
The diagnosis of a chronic far-advanced form of 
"desquamative interstitial pneumonia" was made. 
The descriptive term “muscular cirrhosis of the 
lung" also applies in this case. (D) Microphoto- 
graph of the postmortem lung section showing col- 
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vated to 7, 8 and 11 per cent of the total white 
blood cell count. Bromsulphalein test showed 
10.5 per cent retention. 

The patient underwent a right-sided thoracot- 
omy for wedge biopsy of the anterior segment 
of the right upper lobe. The description of the 
lung read: “The surface of the lung looks very 
much like a hobnail appearance of the liver, 
except that the nodules are much smaller in 
size." The microscopic examination showed 
complete loss of normal alveolar pattern. The 
interstitial substance was greatly fibrotic and 
only occasional septa of normal thickness were 
encountered (Fig. 2C). Within the severe inter- 
stitial fibrosis there were scattered groups of 
lymphocytes and irregular whorled bundles of 
smooth muscle fibers. Many of the cystic air 
spaces were lined with proliferating epithelial 
cells These spaces represented dilated terminal 
bronchioles which contained numerous clusters 
of desquamated cells (Fig. 2D). The cytoplas- 
mic granules in these cells stained purple with 
the PAS method (Fig. 2E) and only seldom was 
there a cell seen positive by iron staining. These 
cells were identified as "granular pneumocytes.”’ 
In one section squamous metaplasia was seen 
in a cystically dilated terminal bronchiole. 

The patient was placed on steroids and was 
asymptomatic for a few months after which 
shortness of breath returned. There were epi- 
sodes of low-grade fever, cough, and precordial 
pain requiring hospitalization. Clubbing of 
fingers and toes became more prominent. The 
ear oxymetry showed marked desaturation with 
exercise (75 per cent) as compared with the 
resting value of 92 and 100 per cent with oxy- 
gen saturation. The patient improved on anti- 
biotics and steroids. At this last admission, 
more than 2 years after the beginning of his 
difficulties, the timed vital capacity for 1 sec- 
ond was 1,465 ml., which was 80 per cent of the 





lapsing alveoli filled with desquamated alveolar 
septal cells (“granular pneumocytes") and pro- 
teinaceous material. Compensatory dilatation in- 
volves the alveolar ducts and respiratory alveoli. 
l'ew smooth muscle fibers are noted in interstitial 
tissue. The diagnosis is consistent with *desquama- 
tive interstitial pneumonia" in a more active 
phase associated with passive pulmonary conges- 
tion. (E) Microphotograph of lung section stained 
using periodic acid-Schiff PAS method. These 
desquamated septal cells (“granular pneumo- 
cytes”) show intensely purple staining granules. 


Vor. 107, No. 2 


total vital capacity of 1,830 ml. Electrocardio- 
gram showed a right axis deviation and clock- 
wise rotation suggestive of a right ventricular 
strain. The chest roentgenogram revealed the 
same heavy, reticular interstitial fibrotic pat- 
tern with some honeycombing and pulmonary 
congestion. His hemoglobin was 16.5 gm. per 
cent. The bone marrow sections showed a nor- 
mal to slightly increased cellularity and a few 
indistinct granulomatous lesions composed of 
epithelioid cells and polymorphonuclear leuko- 
cytes. The complement-fixation tests for histo- 
plasmosis, blastomycosis and for coccidioido- 
mycosis were negative. The LE clot test was 
negative as was the latex slide test for rheuma- 
toid factor. Candida albicans was isolated from 
the sputum and urine. The patient was treated 
again with steroids and antibiotics but without 
success. 

At autopsy the heart weighed 490 grams and 
showed right ventricular dilatation and hyper- 
trophy. Atherosclerotic changes were seen in 
the pulmonary arteries. The findings in the 
liver were consistent with passive congestion. 
The lungs had a firm consistency but appeared 
also hemorrhagic and congested. Microscopic 
sections (Fig. 2D) revealed collapsed alveolar 
tissue with a striking amount of desquamated 
septal cells and proteinaceous appearing mate- 
rial in the cystically dilated bronchioles and 
alveoli. In other parts of the lung chronic 
changes were seen similar to the ones of the 
biopsy specimen shown in Figure 2C. The dif- 
fuse cystic bronchiolectasis (‘““honeycombing’’) 
and smooth muscle hyperplasia justify the 
diagnosis of “muscular cirrhosis of the lung." 
The presence of desquamated "granular pneu- 
mocytes" and lymphocytic infiltrates identifies 
it also with “‘desquamative interstitial pneu- 
monla." 


Case 3. E. V. P. is a 60 year old housewife 
of Caucasian race with a 6 week history of 
exertional dyspnea and pyrexia of 100 to 101° 
F. Prior to admission to the Glenwood Hills 
Hospital (Minneapolis) she was treated in 
another hospital for 16 days because of an in- 
filtrate in her left lung considered to be pneu- 
monia. She was discharged after improvement 
but another hospitalization was necessary be- 
cause of active hemorrhoidal bleeding. The 
present admission was because of generalized 
weakness and elevated temperature. Upon 
examination there was an increased pulse rate 
and some swelling of the ankles. The past his- 
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tory revealed allergy to penicillin. No clubbing 
of the fingers was present. Hemoglobin was 
initially 9.3 gm. per cent. The anemia was 
found to be the result of blood loss. Electro- 
phoresis of serum showed elevation of gamma 
globulin fraction (2.4 gm. per cent). The total 
serum protein was 6.6 gm. per cent and albu- 
min I.75 gm. per cent. À positive fluorescent 
nuclear antibody test was obtained from the 
serum. The Mantoux, coccidioidin and histo- 
plasmin skin tests were negative. 

The chest roentgenogram (Fig. 3, Æ and B) 
showed nodular infiltrates in both lung fields 
more pronounced on the right side. A gross 
reticulated fibrotic pattern was seen in both 
lung bases, more extensive on the right side. 
The cardiac silhouette was indicative of slight 
cardiac enlargement. The 1 minute breathing 
capacity showed marked reduction measuring 
10.2 ]./min. 

After the patient’s anemia was corrected 
with transfusions, a biopsy was taken from the 
right middle lobe. The wedge-section of the 
lung had firm consistency and reddish gray 
appearance. Microscopic examination (Fig. 
3C) revealed multiple cystically dilated termi- 
nal and respiratory bronchioles and occasional 
dilated alveolar ducts with marked retraction 
of adjacent alveoli. Epithelial cell proliferation 
and presence of hyaline material was evident. 
In the section which had a more solid appear- 
ance (Fig. 3D) a considerable amount of 
fibrosis was present between the cystically di- 
lated bronchioles. There were clusters of 
chronic inflammatory cells, mainly lympho- 
cytes and occasional macrophages. A few hemor- 
rhagic areas also were noted. The arteries and 
arterioles showed narrowing of lumen due to 
fibrous subintimal proliferation. In some areas 
a generous amount of smooth muscle prolifera- 
tion was seen (Fig. 3D). These findings are 
characteristic of diffuse fibrosing alveolitis 
which shows changes of the acute as well as the 
chronic phase. The latter is typical for “‘muscu- 
lar cirrhosis of the lung." Unfortunately in this 
case we found the amount of remaining biopsy 
material inadequate for re-examination by spe- 
clal staining methods. 

The lung volume studies which were done 
after the surgery showed markedly impaired 
values. Total vital capacity was o.7 liters (30 
per cent of predicted 2.3 liters). One second 
forced expiratory volume was o.4 liters (57 
per cent); 3 second value was 0.6 liters (86 per 





FIG. 3. Case 3. (4) Chest roentgenogram shows fine 
nodular infiltrates in both lung fields, more pro- 
nounced on the right side. Heavilv reticulated in- 
terstitial fibrotic changes are present in both 
lower lung fields. The cardiac silhouette indicates 
mild cardiomegaly. (B) Close-up view showing the 
heavy reticulation of interstitial fibrosis almost in 
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a "honeycombed" pattern. A superimposed pneumonic infiltrate is also seen in the lung base. 





cent). The patient showed some improvement 
on steroids and antibiotics and could be dis- 
charged on a maintenance dose of steroids. 


Case 4. C. E. The patient was a 71 year old 
poorly nourished Caucasian male, a retired 
street maintenance worker. Twenty-five years 
ago he was employed as a coal miner for 10 
years. He was known to have a chronic cough, 
and 2 weeks before his admission to the Vet- 


hic. 3. Case 3. (C) Microphotograph of lung biopsy 
specimen. Edematous widening of the interalveolar 
septa 1s noted along with proliferation of reticulin 
substance. The epithelium of the alveoli and 
alveolar ducts shows cuboid metaplasia and pro- 
liferation. Mononuclear cells are seen in the inter- 
stitial tissue. Terminal and respiratory bronchioles 
are cystically dilated and show cuboid metaplasia. 
(D) Microphotograph of biopsied lung section. 
Considerable loss of alveoli is seen with marked 
thickening of collagen-containing interstitial tis- 
sue. A striking number of hyperplastic smooth 
muscle fibers is seen along with round cell infiltra- 
tion. Hemorrhagic areas are also noticed. Terminal 
bronchioles show cystic dilatation. 


rans Administration Hospital he had been 
treated in a local hospital for a pneumonic 
process. He developed grand mal seizures and 
was referred to this hospital for a neurological 
work-up. The chest roentgenogram (Fig. 4, 4 
and B) showed generalized interstitial fibrosis 
with severe honeycombed appearance most 
prominent in the lower lung fields. Residual 
pneumonic infiltrate was noted in the left upper 
lobe from previous pneumonia. A right para- 
tracheal lymph node appeared heavily calcited. 
Sputum cultures revealed staphylococci, posi- 
tive for DNA-dase. The blood white cell count 
was 20,100 per cu. mm., with 74 per cent 
neutrophils, 17 per cent lymphocytes, 7 per cent 
monocytes and 2 per cent eosinophils. Hemo- 
globin was 14.9 gm. per cent. The patient was 
treated with antibiotics and his agitated be- 
havior was controlled by chlorpromazine but he 
died suddenly in a cardiovascular collapse. 
Autopsy revealed the presence of a recent and 
of an old myocardial infarction. There was right 
ventricular hypertrophy and dilatation. The 
lungs appeared “meaty” and fibrotic with a 
nodular surface. Microscopic sections of the 
lung tissues revealed a marked degree of in- 









Fic. 4. Case 4. (4) Chest roentgenogram. An 
advanced generalized reticular type of in- 
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terstitial fibrosis with loss of normal alveoli con- 
taining tissue. Cystic dilatation of the terminal 
and respiratory bronchioles was present. The 
lumen of these cystic spaces was filled with 
desquamated epithelial cells (Fig. 4C) and 
proteinacious appearing material. The des- 
quamated cells were stain positive by PAS 
method (Fig. 4D), but also deeply blue as well 
as granularly by iron staining (Fig. 4E). Abun- 
dant lymphocytic infiltrations were seen in the 
heavily collagenized interstitial tissue. No 
granuloma formation was present but anthra- 
cotic material was noticeable in the interstitial 
tissues. Smooth muscle fibers were abundantly 
seen. The pulmonary arterioles showed hyper- 
trophy of the walls. The liver was grossly nor- 
mal but microscopic sections showed presence 
of large foci of lymphocytic infiltration in differ- 
ent locations. 

The impression was chronic form of diffuse 
fibrosing alveolitis with marked degree of 
alveolar septal cell desquamation (MCL of 
desquamative interstitial pneumonia type). 


Case 5. D.E.H. The patient is a well nour- 
ished, 52 year old garage mechanic and welder of 





terstitial fibrosis involving both lung fields is present with the right side predominating. Emphysematous 
radiolucencies are seen between the fibrotic reticulations. The honeycombed appearance is pronounced in 
both lower lung fields (see B). A heavily calcified right paratracheal lymph node is evident. The main pul- 
monary arteries are prominent indicating presence of pulmonary hypertension. (B) Close-up view. The 
honeycombed appearance is well seen. 
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lic. 4. Case 4. (C) Microphotograph of postmortem 
lung section. Markedly dilated terminal bron- 
chioles are filled with desquamated septal cells. 
The thick interstitial collagenized tissue contains 
numerous lymphocytes. Subintimal fibrous pro- 
liferation in the pulmonary arterioles is striking. 
(D) Microphotograph of postmortem lung section 
revealing desquamated PAS positive “granular 
pneumocytes”’ in air spaces. These cells were also 
positive for iron. (E) Microphotograph of post- 
mortem lung section stained for iron content. 
These desquamated cells were also PAS positive. 


Caucasian race. He was admitted to this hospi- 
tal with a 6 month history of gradually increas- 
ing respiratory distress upon exertion. He had a 


OcroBER, 1969 


productive cough and raised one-half cup of 
whitish sputum daily. He gave no history of 
hemoptysis. He had smoked 10 cigarettes a day 
for 30 years, but quit 8 months prior to hos- 
pitalization. 

His temperature, pulse, and blood pressure 
were normal. Few dry rales were present over 
the right lung base. There was no clubbing of 
hngers. His hemoglobin was 14.7 gm. per cent 
and the blood white cell count varied from 5,500 
to 9,000 per cu. mm. with normal differential. 
The blood LE preparations were repeatedly 
negative. Total serum proteins were 8.7 gm. 
per cent with nonspecific increase in gamma 
globulins. Electrocardiography showed evi- 
dence of an old inferior wall myocardial infarc- 
tion. 

The chest roentgenogram showed a heavy 
reticulated, interstitial fibrosis pattern over the 
upper and middle lung fields. The lower lung 
fields were most severely inflicted and showed a 
classical “honeycombed”’ picture (Fig. 5, 4 and 
B). Generally the left side of the chest was more 
involved than the right. Emphysematous 
changes were seen in the upper lung field, more 
pronounced on the right side. 

The skin tests with purified tuberculin protein 
derivate were negative as were the sputum 
cultures for acid-fast bacilli and for other 
pathogenic organisms. The complement-fixa- 
tion tests for histoplasmosis, coccidioidomyco- 
sis and blastomycosis were negative. The 
hemagglutination test was positive with a titer 
of £57128, 

The pulmonary function tests showed a 
restrictive ventilatory defect without evidence 
of obstruction. One second forced expiratory 
volume was 1.65 liters (45 per cent of total) and 
3 second forced expiratory volume 1.88 liters 
(57 per cent). Total lung capacity was 3.32 liters 
(53 per cent of predicted value of 6.22 1.). 
Pulmonary resistance was 2.37 cm. H:0/1./sec. 
against predicted 1.6 cm. Arterial pO: was 78 
mm. Hg, pCO: 36 mm. Hg, and pH 7.435. 

A wedge biopsy was taken from the left 
lingula. At the time of thoracotomy the left 
lung was reported to have a diffusely increased 
hrmness at palpation. There were no pleural 
adhesions. The gross specimen showed pale 
yellowish foci on the surface. Microscopic sec- 
tion revealed thickened interalveolar septa and 
desquamated cells in air spaces. These cells 
(Fig. 5C) showed PAS positive granules in 
cytoplasm and only occasional cells revealed the 
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Fic. 5. Case 5. (4) Chest roentgenogram showing 
reticulated pattern of interstitial fibrosis over 
upper and mid-lung fields with secondary em- 
physematous changes and loss of volume noted on 
the left side. Honeycombed pattern is present in 
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both lung bases. The pulmonary vasculature indicates pulmonary hypertension. ( B) Close-up view demon- 


strating the *'honeycombed lung" pattern. 


presence of hemosiderin granules. 

The impression was advanced form of diffuse 
hbrosing alveolitis of the desquamative inter- 
stitial pneumonia type. 

The patient improved with symptomatic 
management including positive pressure oxy- 
gen breathing, mucolytic medications, etc. and 
could be discharged. 

He was re-admitted 6 months later with in- 
creased dyspnea at exertion and with produc- 
tive cough. This had started with a temperature 
of 102? F. He responded to antibiotics and 
mucolytic drugs. His pulmonary function tests 
did not show much improvement when com. 
pared with the initial studies, and continued to 
show restrictive ventilatory defect. The physio- 
logic dead space had increased to 69 per cent of 
tidal volume at rest. The arterial pO2 decreased 
from 57 mm. Hg to 40.5 mm. following exercise. 
The serum gamma globulins remained elevated 
as was the eosinophil count (7 per cent). He was 
discharged for clinic follow-up where he was to 
be considered for steroid therapy. 


CasE 6. B. W. L. was a 70 year old retired 
farmer admitted to the Veterans Administra. 
tion Hospital with exertional dyspnea, genera- 
lized weakness, ankle edemas and a somewhat 
productive cough. He had been a cigarette 
smoker for 30 years. He was known to have 


clubbing of the fingers and productive cough 
for several years. A slight cyanosis was also 
noticed. Five years prior to his last admission he 
was hospitalized because of respiratory symp- 
toms. During that hospitalization he developed 
hematemesis which required blood transfusions. 
Esophageal varices were demonstrated by 
roentgenologic examination of the upper gastro- 
intestinal tract. He had no history of alcohol- 
ism. 

At last examination his white blood cell 
count varied from 6,100 to 9,800 per cu. mm. 
with a normal differential count. Hemoglobin 
varied from 12.8 to 13.9 gm. per cent. Reticulo- 
cyte count was 2.7 per cent. The bromsulpha- 
lein test showed 18 per cent retention. Cephalin 
flocculation test was 4 plus positive. There was 
increase in serum globulins (albumin 3.1 gm. 
per cent, globulin 3.5 gm. per cent). The serum 
bilirubin was 0.9 mg. per cent in direct and o.2 
mg. per cent in indirect forms. 

The chest roentgenogram showed generalized 
reticular type of interstitial fibrosis throughout 
both lung fields interposed by emphysematous 
radiolucencies. The bases of the lungs showed a 
typical honeycombed appearance (Fig. 6, 4 and 
D). A localized infiltrate was present in the pe- 
ripheral portion of the right upper lobe, which 
was not evident on the previous roentgeno- 
grams. The enlarged pulmonary arteries indi- 





Fic. 5. Case 5. (C) Microphotograph of biopsied 
lung section showing desquamated PAS positive 
“granular pneumocytes" in dilated air space. 


cated the presence of pulmonary hypertension. 

The vital capacity was 3,300 ml. which was 
82.5 per cent of the predicted 4,090 ml. value. 
The 1 second forced expiratory volume was 
2.07 liters (63 per cent), the 3 second value was 
2.7 liters (87 per cent). The arterial carbon 
dioxide pressure was 40.2 mm. Hg, and the pH 
7.45. Immunologic test for “farmer's lung" was 
reported as positive.” Repeated sputum tests for 
acid-fast bacilli and fungi were negative, but 
the cytologic study showed presence of malig- 
nant cells. A right upper lobectomy was per- 
formed which was followed by a stormy post- 
operative period requiring tracheostomy. The 
patient died from cardiac arrest in spite of re- 
suscitative measures. In the removed upper 
lobe a moderately differentiated squamous cell 
carcinoma was present. The other parts of the 
lungs showed varying degrees of emphyse- 
matous changes and the firmer areas presented 
the classical picture of a diffuse fibrosing al- 
veolitis in various stages. The areas with more 
chronic phases (Fig. 6C) showed large cystic 
bronchiolar dilatations. Smooth muscle hyper- 
plasia was seen in the collagen rich interstitial 
tissue in striking amount. Aggregates of mono- 
nuclear cells, mainly lymphocytes, were also 
visible. This picture is consistent with the ones 
described under “muscular cirrhosis of the 
lung." Other areas with more subacute stages 


* The test used was an immunodiffusion precipitin test em- 
ploying agar gel and was done at the University of Wisconsin 
Medical Center through the courtesy of Dr. Robert A. Barbee. 
The antigen was a trichloroacetic acid extract of moldy hay from 
a farmer known to have acute attacks of "farmer's lung" following 
its use. On culture this hay grew out fungi dominated by thermo- 
philic Actinomyces thermopolyspora polyspora, a fungus known 
for its causative antigen relationship to this disease. Chemically 
this extract is a glycopeptide containing 85 per cent carbohydrate. 
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showed collapse of the alveoli and thickening of 
the interalveolar septa. Cystic dilatation of the 
terminal and respiratory bronchioles was seen. 
Many of these spaces were filled with pink 
staining, proteinaceous appearing material and 
many desquamated alveolar cells were seen. No 
granulomatous changes were evident. These 
histopathologic findings were consistent with 
the diagnosis of diffuse interstitial pulmonary 
fibrosis in different stages with prominent MCL 
features. The desquamated cells were negative 
for PAS staining but many contained hemo- 
siderin granules. 

The liver weighed 1,100 grams and showed a 
fine to coarse nodular surface. The microscopic 
sections revealed an unusual pattern of round 
regenerating liver cell nodules with a moderate 
amount of portal fibrosis. Round cell infiltration 
was also present. Furthermore, there was mild 
proliferation of bile ducts but no fatty meta- 
morphosis, such as one expects to see in Laen- 
nec’s type of cirrhosis. The heart weighed 440 
grams and showed a right ventricular hyper- 
trophy and dilatation. Severe atherosclerotic 
narrowing was present in all main branches of 
the coronary arteries. 


Case 7. R. J. W. The patient was a 43 year 
old male of Caucasian race, a laborer-painter, 
disabled due to severe rheumatic heart disease. 
He was admitted to this hospital for congestive 
heart failure due to rheumatic mitral valve 
stenosis with atrial fibrillation. His chest roent- 
genogram was typical for an acute pulmonary 
edema with moderate cardiomegaly and left 
atrial enlargement. During that same period of 
hospitalization, he underwent mitral com- 
missurotomy which improved his clinical status. 
A chest roentgenogram taken 2 years afterward 
showed the transverse diameter of the heart to 
be within normal limits with left atrial prom- 
inence remaining. There were residual post- 
operative changes on the left side of the chest 
and persistent mild pulmonary vein engorge- 
ment with Kerley's B lines in both costophrenic 
angles. Multiple disseminated punctate nodules 
measuring I to 3 mm. in diameter were seen 
scattered over both lung fields, more prominent 
on the right and in the lung bases (Fig. 74). He 
was readmitted to our hospital 8 years later 
with recurrent congestive heart failure and 
atrial fibrillation. He was treated with digi- 
toxin, quinidine and remained fairly well com- 
pensated for 2 months. Thereafter his condition 
deteriorated again with paroxysmal dyspnea 





Fic. 6. Case 6. (4) Chest roentgenogram shows 
generalized reticulated interstitial fibrotic changes 
in both lung fields interspersed with emphyse- 
matous radiolucencies. The lower lung fields re- 
veal typical honeycombed appearance. In the 


right upper lobe of the peripheral portion a localized infiltrate is present. The enlarged main pulmonary 
arteries indicate pulmonary hypertension. (B) Close-up view. A classical honeycombed appearance is present 


due to far-advanced interstitial fibrosis. 


and edema of the feet. He was re-hospitalized 
with acute pulmonary edema. His temperature 
was normal. Hemoglobin was 12.7 gm. per cent, 
blood white cell count 5,650 per cu. mm. with 
normal differential counts. 

The chest roentgenogram revealed again the 
presence of cardiomegaly with acute pulmonary 
edema superimposed on the previously seen 
generalized punctate type of infiltrate. After 
appropriate emergency treatment, the patient 
was placed on quinidine in addition to digitalis 
but he died suddenly of cardiac arrest. At the 
autopsy the heart weighed 555 grams, the left 
ventricle 128 grams, the right ventricle 120 
grams, and the septum 74 grams. The mitral 
leaflets were heavily calcified giving rise to both 
stenosis and insufficiency. The right lung 
weighed 1,060 grams, the left 1,140 grams and 
showed a smooth surface with scattered ad- 
hesions. The substance of the lung “was cut 
with difficulty giving a graty resistance." The 
cut surface had a diffusely mottled gray ap- 
pearance. Passive congestion was present in the 
liver, spleen, and other internal organs. Micro- 
scopic examination of the lungs showed chronic 
passive congestion superimposed on a severe 
diffuse interstitial fibrosis. Cystically dilated 
terminal bronchioles were filled with desqua- 


mated septal cells. They showed the presence of 
PAS positive granules identifying these cells as 
"granular pneumocytes" (Fig. 7, B and C) but 
they also turned intensely blue when stained to 
reveal iron content. This occurred in a diffuse as 
well as a granular pattern (Fig. 7D). 





F1c. 6. Case 6. (C) Microphotograph of postmortem 
lung section shows a typical picture of “muscular 
cirrhosis of the lung” representing the far-ad- 
vanced stage of diffuse fibrosing alveolitis. Prolif- 
eration of smooth muscle is seen in the markedly 
thickened hyalinized fibrous tissue where also 
lymphocytic infiltrates are present. Bronchiolecta- 
sis due to dilated terminal bronchioles is evident. 
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Fic. 7. Case 7. (4) Chest roentgenogram showing 
disseminated punctate nodules over both lung 
fields and mild interstitial fibrosis. Post mitral 
commissurotomy changes are noted at left. Heart 
size indicates mild cardiomegaly. 


The impression was advanced stage (MCL) 
of desquamative interstitial pneumonia (DIP) 
concomitant with passive pulmonary conges- 
tion due to rheumatic mitral valve stenosis. 


Comment. This important case was found 
accidentally when we were comparatively 
reviewing the postmortem lung tissues of 
patients who died of mitral valve stenosis. 
It gave the answer for our pressing question 
on identity of the numerous desquamated 
cells which are seen in MCL patients. These 
desquamated cells have been so far very 
puzzling with their variable PAS and iron 
staining properties (see under Histopathol- 
ogy). 


CLINICAL ASPECTS 


While DIPF and DIP affect persons of 
both sexes, their victims are usually found 
among the middle-aged persons and are 
rarely seen in children.’ Both are much 
alike clinically. In the acute form of these 
diseases there is rapidly progressive dys- 
pnea which seldom is accompanied by ele- 
vated temperature. Steroids appear to be 
more effective in acute than in late stages 
(Case 3), although the beneficial effect has 
been variable in both. In the chronic form 
the patient has a history of disabling dys- 
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rc. 7. Case 7. (B) Microphotograph of postmortem 
lung section showing bronchiolectatic spaces 
packed with PAS positive septal cells ("granular 
pneumocytes"). Collagenized thickened inter- 
alveolar septa are noted with proliferation 
of smooth muscle. (C) High pewered microphoto- 
graph of the desquamated cells shown in B. 
These alveolar septal cells (“granular pneumo- 
cytes”) have stained intensely purple due to their 
PAS positive cytoplasmic granules. (D) The same 
cells as above stained for iron content. Diffuse as 
well as granular iron content is well demonstrated 
in the cytoplasm (“heart failure cells"). These 
two examinations (C and D) prove that there is 
no basic difference between the so-called “granular 
pneumocytes" and pulmonary macrophages (see 
under Histopathology). 
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pnea which gradually develops over months 
or years. Typically there is an unproduc- 
tive cough producing a small amount of 
phlegm unless a superimposed bacterial in- 
fection or chronic bronchitis 1s present. 
Chest pain seems to occur frequently in 
DIP cases." Clubbing of fingers and 
sometimes of toes is frequent in both and 
may occur even before the respiratory 
symptoms develop as was the case with 
one of our previously reported patients 
(LEN). 

Clubbing of the fingers is common and 
can occur without polycythemia (Case 2, 6 
and J.H.M.). Cyanosis may become clini- 
cally apparent (Case 6). Pulmonary func- 
tion tests reveal variable impairment in 
lung volume and capacity studies without 
accompanying obstructive phenomena. The 
main affliction, however, is the reduced dif- 
fusion capacity either with or without a 
perfusion-ventilation defect. Tests show in- 
crease in the alveolo-arterial oxygen gra- 
dient. Cystic spaces with loss of normal re- 
spiratory epithelium and thickened hy- 
alinized interalveolar septa with loss of al- 
veoli increase the physiologic dead-space. 
There is loss of normal lung compliance 
shown by increased pulmonary resistance 
(Case 5). 

Classically there is a sharp reduction in 
arterial oxygen tension with exercise (Case 
2 and 5). Shunting becomes evident.!? Hy- 
perventilation is present even at the resting 
state but seldom results in alkalosis. The 
final outcome is death due to cor pulmonale 
caused by pulmonary hypertension com- 
monly associated with superimposed pneu- 
monia. DIP is thought to have somewhat 
better prognosis than DIPF!?? but this has 
yet to be seen. 


ROENTGENOLOGIC FINDINGS AND 
DIFFERENTIAL DIAGNOSIS 


Attempts have been made to differenti- 
ate roentgenographically DIP from DIPF, 
but in most cases, especially in early and in 
advanced stages, this appears to be quite 
impossible. In desquamative interstitial 
pneumonia, the chest roentgenograms show 
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classically a triangular shadow radiating 
from the hilar region down to the lung base 
while sparing the costophrenic angles.!?*! 

All our DIP cases (Fig. 1;2;4;and 5), ex- 
cept Case 7 with mitral stenosis (Fig. 7), 
showed generalized reticular pattern over 
both lung fields including the costophrenic 
angles. This was most prominent in the 
lung bases where the honeycombed appear- 
ance becomes clearly evident. Disseminated 
miliary pattern also has been described,” 
and the upper lung fields may become even 
more involved than the other parts.” 

The roentgenographic findings are found 
to correspond with the microscopic changes 
in lung tissue, and they follow a certain se- 
quence which seems to be the same for both 
types of disease. 

In the early phasea fine granular ground- 
glass appearance can be seen. Later there 
are linear shadows and reticulation (Fig. 
18). Emphysematous changes may develop 
as a secondary occurrence (Fig. 14; and 
34). Heavy infiltrates occur due to super- 
imposed pneumonitis and localized atelec- 
tases (Fig. 35). In the late phase, the char- 
acteristic "honeycombing" makes its ap- 
pearance (Fig. 45; 5B; and 65). Any lung 
field can be involved, but commonly there 
Is an asymmetric distribution with one side 
predominating (Fig. 34). 

Pneumothorax is seen in both types of 
fibrosing alveolitis but not so commonly as 
in histiocytosis X. Pleural effusion 1s not a 
part of DIPF, although it has been re- 
ported in DIP.!? The presence of unilateral 
hilar lymph node enlargement should alert 
one for probable anaplasia, but when it is 
present bilaterally, the correct diagnosis 
usually turns out to be sarcoidosis or pneu- 
moconiosis. Mediastinal widening has been 
reported in a rare case of DIP in a 4 year 
old girl.?^ Bronchography shows changes 
consistent with long-standing bronchitis. 
The presence of localized bronchiectasis 
makes the diagnosis of fibrosing alveolitis 
doubtful. Displacement of distal bronchi by 
emphysematous bullae is seen. The pe- 
ripheral subpleural cystic dilatation typical 
for the advanced stages (MCL) usually 
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cannot be filled during bronchography.? 
Bronchography also demonstrates the nar- 
rowing of the peripheral subpleural con- 
trast-free zone as a result of loss of alve- 
olar substance.” Tomography can demon- 
strate well subpleural cystic dilatations. 

Great difficulties are often encountered 
in differentiating roentgenographically these 
diseases from those in which interstitial fi- 
brosis 1s known to be a component. Certain 
pneumoconioses such as berylliosis may 
pose difficulties. Hemosiderosis often can be 
excluded because there are more dense 
punctate type lesions due to deposited iron 
butit may raise problems. Sarcoidosis with- 
out lymphadenopathy will cause difficulties 
as may many hypersensitivity diseases such 
as "farmer's lung," “mushroom workers’ 
disease,” "pigeon breeder's disease" 4$ and 
bagassosis.© Furthermore, antibiotic-treat- 
ed disseminated tuberculosis, congenital 
pulmonary lymphangiectasis, and muco- 
viscidosis require supporting clinical data 
and laboratory tests to supplement the 
roentgenographic impression. In certain 
diseases such as histiocytosis X,? tuberous 
sclerosis,” dermatomyositis,” neurofi- 
bromatosis,?*** scleroderma and Gaucher’s 
disease, roentgenologic examination of other 
parts of the body can be very valuable such 
as bone survey, soft tissue roentgenography 
for calcifications, or gastrointestinal exam- 
ination. 

All these diseases when present in a 
chronic form may show a honeycombed ap- 
pearance on chest roentgenograms. Finally 
there is no way of differentiating the so- 
called idiopathic type of diffuse fibrosing 
alveolitis from that which occurs as a part 
of rheumatoid arthritis where the joints 
have not vet been afflicted.” Here the 
histopathologic findings are identical in 
both. 


HISTOPATHOLOGY 


The inside surface of the alveolus is 
formed by the flat pulmonary surface 
epithelial cell. It lies in close contact with 
the similarly flat endothelial cell of the pul- 
monary capilary to allow exchange of 
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gases. Both cells are separated by their 
PAS positive basement membranes and by 
a thin layer of ground substance. In the 
latter PAS positive reticulin and elastic 
fibers are seen but normally no collagen.?? 

Septal cells and pulmonary macrophages 
are encountered in the alveolar wall. Both 
cells are of mesodermal origin and have the 
capacity for phagocytosis. The septal cells 
("granular pneumocytes") are considered 
to be the producers of pulmonary surfac- 
tant. 

Pulmonary endothelial cells, which are 
believed to be of mesodermal origin, also 
have shown ability for phagocytosis?? but 
the latter quality was not observed in the 
pulmonary surface epithelial cells, consid- 
ered to be of entodermal origin. 

In the acute phase of DIPF which cor- 
responds to the Hamman-Rich syndrome, 
there 1s swelling of the alveolar septa with 
fibrinous exudate in the alveoli, which may 
form hyaline type membrane. In DIP this 
is not seen. There may be accumulation of 
lymphocytes, characteristic of DIP where 
they can even form follicles. Eosinophils 
and plasma cells can be seen in both types. 
Necrosis of the alveolar wall and hemor- 
rhage occur in DIPF but no necrosis is seen 
in DIP.“ Macrophages, some of them laden 
with hemosiderin are found in both types 
and multinucleated cells are believed to be 
caused by fusion of septal cells in the air 
spaces. The main feature is proliferation 
and shedding of alveolar cells, which 
reaches striking proportions in DIP (Fig. 
4C). This process is accompanied by pro- 
liferation of reticulin fibers. Figures 3C and 
2D show many of these early features. The 
reticulin fibers which proliferate abun- 
dantly in the intra-alveolar septa trans- 
form into collagen which hyalinizes. The 
process has now become irreversible.” Reid 
et al.*® believe that in DIPF the macro- 
phages in alveoli which contain fibrin be- 
come fibrogenic, either by becoming fibro- 
blasts or by stimulating local fibroblasts. 
These authors found that macrophages 
were scarce during remission but abundant 
in the active phase. They believe that 
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macrophages can be used as indicators of 
how active the process is. The elastic fibers 
in the interalveolar tissue do not proliferate 
but may show degenerative changes. 

The proliferation of the alveolar cells and 
reticulin fibers is followed by obliteration of 
alveolar spaces (Fig. 2D). The interalveolar 
tissue in this way becomes increasingly 
thick (Fig. 6C). A compensatory dilatation 
of the terminal bronchioles follows, pro- 
ducing a picture of diffuse bronchiolectasis 
(Fig. 3C; and 6C). With the progressive 
thickening of interalveolar tissue, prolifera- 
tion of smooth muscle takes place which is 
often very striking (Fig. 2C; and 3D), al- 
though sometimes it is not easily recog- 
nized. Smooth muscle hyperplasia, how- 
ever, is not limited to these diseases but is 
encountered in numerous chronic pulmo- 
nary afflictions.? 35:49 Liebow believes that 
hyperplasia of the smooth muscle fibers is 
the anatomic response to increased tension 
in the lung.???? The respiratory epithelium 
in the bronchiolectatic spaces undergoes 
cuboid metaplasia (Fig. 3C). On some oc- 
casions this may appear like a benign ad- 
enomatosis, but alveolar cell carcinoma, al- 
though reported, appears to occur more 
often associated with localized interstitial 
fibrotic processes. Squamous cell meta- 
plasia is commonly encountered in both 
types of this disease, and squamous cell car- 
cinoma is often reported in DIPF (Case 
6). 

In association with the loss of alveoli and 
their capillary beds, pulmonary-bronchial 
arterial anastomoses develop or widen. 
Pulmonary hypertension develops which is 
shown in the tissue sections by hyper- 
trophied walls of the arteries and arterioles 
(Fig. 4C). 

The above described different phases of 
this fibrosing process could be seen in our 
cases side by side in the same lung. The 
presence of this variable picture has not 
escaped the notice of Hamman and Rich as 
pointed out by Sheridan e£ a/.*7 

Gross? like the majority of authors op- 
poses the original term “‘acute diffuse inter- 
stitial fibrosis of the lung” devised by 
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Hamman and Rich because a fibrosis can 
only be a chronic process. A more fitting 
term "'alveolitis" to cover this wide spec- 
trum disease which has a gamut of histo- 
pathologic changes was coined by Scadding 
upon the suggestion by A. L. Fishman 
(University of Oklahoma).? This term in- 
dicates that the primary process involves 
the alveolar wall as opposed to fibrosis due 
to organizing pneumonia, which starts in 
the exudate present in the alveolar lumen. 
Gough?! felt that the words “idiopathic dif- 
fuse" should precede the proposed term 
“fibrosing alveolitis." The word “‘idio- 
pathic" would then be applied only for 
those cases of diffuse fibrosing alveolitis 
which are definitely not part of any other 
recognized disease; e.g., rheumatoid arth- 
ritis. 

Since the original report on DIP by Lie- 
bow ef al.“ some controversy has arisen re- 
garding those “granular pneumocytes”’ 
which through an iron staining process 
show positive reaction. “Granular pneu- 
mocytes" are the cells which massively fill 
the lung air spaces in a typical case of des- 
quamative interstitial pneumonia. Ac- 
cording to Liebow’s original description, 
these cells contain PAS positive granules, 
but very little iron; only occasionally do 
these cells stain for the latter and this in a 
diffuse pale blue fashion. This was de- 
scribed as being unlike the heavy hemosi- 
derin granules present in hemosiderosis. 

Goldberg and Mostyn,” and Persand e 
al.^ have, however, reported cases of DIP 
where the desquamated PAS positive cells 
did stain strongly positive for iron. Klocke 
et al. report 2 cases of DIP where 1 case 
showed masses of “granular pneumocytes" 
which were positive for both PAS and iron. 
These authors report that through personal 
communication "Dr. Liebow noted that 
iron pigment was present in somewhat 
larger quantities than is usually seen in 
DIP, but the pale diffuse character of the 
iron-staining made its presence consistent 
with the diagnosis.” 

In examining the lung sections of our 
DIPF patients we found several cases 
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Tase I 
DESQUAMATED ALVEOLAR SEPTAL CELLS 
, Stained for Prussian 
Case Stained by PAS Method Blue Reaction Remarks 

1. B.M.B. | Positive granules in typical | Negative A classical case of DIP 
"granular pneumocytes" 

2. W.W.M. | Positive granules Very occasional cell with posi- | Advanced form of DIP 

tive granules (MCL) 

3. E.V.P. | Remaining biopsy material inadequate for special staining | Subacute form of DIPF 

A CR. Positive granules Dark diffuse blue and granular | Advanced form of DIP 

staining or both combined (MCL) with coronary 
heart disease 
| s. D.E.H. | Positive granules Only occasional cells DIP, chronic form 
with positive granules 

6. B.W.L. | Negative Hemosiderin laden cells DIPF (MCL) 

7. R.J.W. | Positive granules in typical | Strongly positive granules DIP concomitant with 
“granular pneumocytes;" ap- | varying from very fine almost | rheumatic mitral valve 
pearance of cells identical to | diffuse pattern to coarse | stenosis 
the cells in Case 1 granules 

A.L.N. | Positive granules Positive, from fine granular | A previous case of MCL” 
and heavy diffuse blue pat- 
tern to coarse hemosiderin 
granules 

J.H.M. Negative Negative A previous case of MCI? 













Remaining biopsy material was not entirely satisfactory for 
special stains 


DIP= desquamative interstitial pneumonia; DIPF = diffuse interstitial pulmonary fibrosis; MCL= muscular cirrhosis of lung. 


where the desquamated cells fulfilled all 
criteria for Liebow’s "granular pneumo- 
cytes” except that the cells gave an intense 
Prussian blue reaction* for iron. This oc- 
curs in a diffuse dark blue, granular, or ina 
combined fashion. 

Table 1 shows the occurrence of PAS and 
iron positive desquamated septal cells in 
our cases. We are indebted to Dr. Liebow 
for the confirmation. of Case 1 as a patient 
with typical desquamative interstitial pneu- 
monia. This confirmation allowed us to 
compare the numerous iron negative "gran- 
ular pneumocytes" with other desqua- 
mated cells in the rest of our DIPF cases. 


* 5 per cent hydrochloric acid with $ per cent potassium ferro- 
cyanide was used. 


The similarity of so many PAS positive 
“granular pneumocytes” with cells con- 
taining similar but blue granules when 
stained for iron, caused us to postulate the 
following: 

The PAS positive granules in the septal 
cells represent iron binding glucoprotein. 
In cases where pulmonary hypertension 
develops, the patient sooner or later will 
have episodes of pulmonary congestion 
with a breakdown of red cells in alveoli. 
Iron would then be taken up into the al- 
veolar septal cells “granular pneumocytes" 
as ferritin. This would appear first in a fine, 
granular, diffuse blue pattern when stained 
for iron, but later ferritin would condense 
into increasingly coarser hemosiderin gran- 


ules as the accumulation of iron continues. 

In order to support this belief, we ex- 
amined randomly lung sections of the pa- 
tients who had died of rheumatic mitral 
valve stenosis. The appearance of the des- 
quamated cells as stained by the PAS 
method and for iron strengthened our im- 
pression that there is no great difference be- 
tween the so-called "granular pneumo- 
cytes" and the pulmonary macrophages 
(heart failure cells), as generally considered 
to be. 

One case among the randomly picked pa- 
tients (Case 7) turned out to be the ‘‘Ro- 
setta stone" for us as this case happened to 
have advanced diffuse interstitial pulmo- 
nary fibrosis along with severe mitral valve 
stenosis. The bronchiolectatic spaces were 
packed with typical PAS positive "granu- 
lar pneumocytes” (Fig. 7, B and C) similar 
to Case r, but the same cells stained in- 
tensely blue for iron (Fig. 7D). The pattern 
of the stained iron varied from heavy dif- 
fuse blue staining through fine granularity 
to coarse hemosiderin granules. Multi- 
nucleated cells with PAS granules were also 
seen 1n air spaces like in Case r, but here 
again these granules stained blue for iron. 

This "lucky" case allowed us to conclude 
that there is no basic difference between 
"granular pneumocytes" and pulmonary 
macrophages. The studies on alveolar cells 
by Bertalanffy? and his detailed review of 
literature support this impression well. The 
alveolar septal cells (Lange) are considered 
to be of mesodermal origin and to have a 
high capability for phagocytosis and migra- 
tion. These are the same cells called ‘“‘gran- 
ular pneumocytes" in DIP, but depending 
upon the particular function they have to 
perform, they transform into different 
types of pulmonary macrophages. The lat- 
ter can be found in a variety of forms de- 
scribed as dust cells, heart failure cells, 
foam cells, etc. 

Another cell, an ill-defined “diffuse fibro- 
blast-like cell," found in the alveolar wall 
also has been described. It is thought to 
give rise to alveolar cells through differen- 
tiation.’ 
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Based on observations made while ex- 
amining our case material, we can conclude 
that in spite of whatever etiologic differ- 
ences there might be between the two 
types of fibrosing alveolitis, there occurs a 
definite overlap between them in histo- 
pathologic as well as in roentgenologic ap- 
pearances. Both DIPF and DIP types can 
have similar end-stages which have been 
described as “‘muscular cirrhosis of the 
lung." 

Scadding and Hinson* in reporting 15 
cases with diffuse fibrosing alveolitis found 
3 which had the features of DIP. These 
authors would prefer to call DIP the 
"desquamative type" of diffuse fibrosing 
alveolitis as compared with the usual pre- 
valent “mural type.” 


DISCUSSION ON ETIOLOGY 


Different underlying histopathologic pro- 
cesses can bring out the ground-glass, reti- 
culated, and honeycombed appearances on 
the chest roentgenograms. Many are caused 
by underlying bronchiolar obstruction due 
to bronchiolitis and granuloma formation.?! 
Sarcoidosis, several hypersensitivity dis- 
eases such as “‘farmer’s lung," “mushroom 
workers' disease," bagassosis, and others 
are known or believed to be based on granu- 
lomatous processes. Direct action of chemi- 
cals on alveolar epithelium such as in- 
halation of mercury vapors?? can produce 
alveolitis which progresses into interstitial 
pulmonary fibrosis. The same is produced 
by ionizing radiation.?! 

In the diffuse fibrosing alveolitis type of 
process, no granuloma formation is present, 
and the mechanism here appears to be the 
one seen in many “collagen diseases" com- 
monly called auto-immune diseases. 

The honeycombing which occurs in the 
collagen group of diseases such as rheuma- 
toid arthritis, and 1n diffuse fibrosing alveo- 
litis appears to be mainly due to compen- 
satory dilatation of the terminal bronchi- 
oles in collapsed fibrosed alveolar tissue. 

Itis interesting to note that the incidence 
of rheumatoid arthritis in DIPF is reported 
as high as 20 per cent!* and 29 per cent.® 
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The latex fixing macroglobulins (rheuma- 
toid factor) and antinuclear factors occur 
quite commonly in diffuse fibrosing alveo- 
litis? (Case 3). Using fluorescent antibody 
studies, Mackay and Ritchie? showed in 
such patients that the complement fixing 
antibody which reacts against lung tissue 
did not exceed the titers of antibodies 
against liver and kidneys. This was con- 
trary to the early suggestion by Turner- 
Warwick and Doniach,® and Read‘? that 
specific anti-lung antibodies could be re- 
sponsible for the pathogenesis of diffuse fi- 
brosing alveolitis. Turner-Warwick?? re- 
ported 8 cases of fibrosing alveolitis which 
showed concomitant involvement of liver. 
Histologically this was described as hepa- 
titis with round cell infiltration. In 7 cases 
the progress or regress of the disease oc- 
curred simultaneously in both organs. In 
each case circulating non-organ specific 
auto-antibodies were found to be present. 
One of the cases, however, appeared to have 
enough evidence for the diagnosis of sys- 
temic lupus erythematosus. 

In our Case 4, lymphocytic infiltration 
was present not only in the lung tissues but 
also in the portal spaces of the liver. Our 
Case 6, not an alcoholic, was afflicted with 
liver cirrhosis of unknown etiology. This 
supports the belief that fibrosing alveolitis 
may be basically a systemic immunopathy. 

A sizeable proportion of patients with 
DIPF demonstrate definite familial trans- 
mission. Donohue eż al., in 1959, reported 
that over 25 per cent of the reviewed 97 

cases of DIPF were familial. Bonanni e a7. 
describe a 169 member family with 8 cases 
of proven DIPF and 3 suspected cases iden- 
tified in 3 of § generations examined. The 
propositus with DIPF had eosinophilia and 
a monoclonal, slowly migrating gamma 
globulin spike | in her serum. The majority 
in the genealogic tree did not have any pul- 
monary involvement, but there was a high 
incidence of eosinophilia, cases of hyper- 
gammaglobulinemia, rheumatoid arthritis, 
Raynaud's disease, Henoch-Schoenlein pur- 
pura and rheumatic fever. This genetically 
determined type of DIPF showed trans- 
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mission as an autosomal trait. The same 
conclusion on transmission was reached by 
Koch* who describes 3 unequivocal and 5 
probable cases of DIPF in a 56 member 
family. For the familial ty pe of diffuse al- 
veolitis, another name was given in 1959 by 
Donohue et gr n familial fibrocystic pul- 
monary dysplasia." It is of interest to note, 
that 1 of our previous cases (J.H.M.)37 who 
was known to have clubbing of his fingers 
in childhood, recalled that his father and 
one brother also had similar clubbings. 
Both allegedly died from liver disease. 

Intranuclear inclusion bodies were seen 
in I patient in each of Liebow's and Gaen- 
sler's DIP series, and no genetically trans- 
mitted cases have been reported so far. This 
made these authors raise the question of a 
possible viral etiology for DIP. 

In diffuse fibrosing alveolitis, one may 
speculate that the hypersensitivity reaction 
occurs in the alveolar wall as a response to a 
yet unknown antigenic offender or of- 
fenders, whether it be of viral or chemical 
origin. In Case 6, an extract made from 
moldy hay showed a positive serum pre- 
cipitin test, but in contrast to the ‘‘farmer’s 
lung" where a granulomatous process is the 
basic pathology, no granulomata were 
found in this case. It does, however, seem 
feasible that the human body could react 
differently to the same offending antigen. 
One may recall the case report by Hoffman 
et al? on eosinophilic granuloma in the 
lung. A lung biopsy of 1 of their cases 
showed findings of a typical eosinophilic 
granuloma, but later at autopsy there was 
no evidence of it, and the findings appeared 
consistent with DIPF. A comparable case 
but involving sarcoidosis has been men- 
tioned by Felson." 

Many believe that there is enough reason 
to classify diffuse fibrosing alveolitis with 
collagen disease. In the inheritable group, 
it seems most likely that only the predis- 
position for fibrosing alveolitis is trans- 
mitted rather than the disease itself. An 
external agent would still be needed to 
trigger this sequence of pathologic changes. 
Furthermore, one continues to wonder if one 
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and the same agent might not trigger dif- 
ferent types of histopathologic responses 
reported presently as separate disease; e.g., 
granulomatous versus diffuse fibrosing pro- 
cesses in the lungs. 


SUMMARY 


Seven cases of the idiopathic diffuse fi- 
brosing alveolitis are reported. Five of them 
were identified as being of the desquama- 
tive interstitial pneumonia type while 2 be- 
long to the more commonly known diffuse 
interstitial fibrosis of Hamman-Rich type. 

The lung sections of these and of the 2 
previously reported cases were examined 
with special methods including PAS and 
iron staining. A series of lung sections from 
patients who died of mitral valve stenosis 
were also examined for comparison. One of 
the latter cases had in conjunction with 
long-standing mitral stenosis a concomitant 
presence of advanced diffuse pulmonary fi- 
brosis of the desquamative interstitial 
pneumonia type. The bronchiolectatic air 
spaces were filled with typical desqua- 
mated “granular pneumocytes," but con- 
trary to the original description of these 
cells thev stained also intensely blue for 
iron, which appeared as a dark diffuse blue, 
a granular pattern, or a mixture of the two. 
This proved to us that there is basically no 
difference between the so-called “granular 
pneumocytes" and the pulmonary macro- 
phages. Both seem to represent the same 
mesodermal alveolar septal cells (Lange) 
with a high capability for phagocytosis. 
The appearance of these cells seems to vary 
with the particular biologic function they 
may have to perform. In cases under dis- 
cussion the additional function of a “‘gran- 
ular pneumocyte" is to dispose iron from 
decayed red blood cells in bronchiolectatic 
spaces. The literature shows that this un- 
expected finding of iron in the "granular 
pneumocytes" could cause confusion when 
trying to diagnose a case as desquamative 
interstitial pneumonia. 

The etiologies of diffuse interstitial pul- 
monary fibrosis and desquamative intersti- 
tial pneumonia have not been clarified, but 
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the roentgenographic findings and tissue 
sections show that there 1s a definite over- 
lap between these two. The authors con- 
clude that both types can progress into the 
similar appearing, far-advanced final stage, 
once considered to be the very rare entity, 
"muscular cirrhosis of the lung." 

Their term “muscular cirrhosis of the 
lung" should not be used for hamartoma- 
tous myomatosis where there is no under- 
lying fibrosing process in the alveolar wall. 

The roentgenologic, clinical, pathophysio- 
logic, histopathologic and etiologic as- 
pects of this disease are discussed. 


Hans Kuisk, M.D. 

Department of Radiology 
Veterans Administration Hospital 
Minneapolis, Minnesota 55417 
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PULMONARY HISTIOCYTOSIS X* 
A REVIEW OF 18 PATIENTS WITH REPORTS OF 6 CASES 


By WILLIAM N 


. WEBER, M.D.,f FREDERICK R. MARGOLIN, M.D.,t 


and SURL L: NIELSEN, M.D.] 


SAN FRANCISCO, CALIFORNIA 


Toe purpose of this review is to de- 
scribe the findings in chest roentgeno- 
grams of 18 patients with pulmonary 
histiocytosis. Emphasis is placed on the 
progressive nature of the disease and the 
associated spectrum of roentgenographic 
and histologic changes that occur in the 
lung. 

In the past, eosinophilic granuloma was 
thought to be confined exclusively to the 
skeletal system. This concept arose follow- 
ing the reports of Otani and Fhrlich® and 
Lichtenstein and Jaffe, both in 1940, on 
solitary eosinophilic granuloma of bone. 
Soon, however, cellular infiltrations with 
similar, but not identical, histologic char- 
acteristics, were observed in other organ 
systems. The entities have been described 
variously as acute histiocytic reticuloendo- 
theliosis (Hand-Schiiller-Christian disease) 
and lipogranulomatosis (Letterer-Siwe dis- 
ease). Initially, Wallgren? observed the his- 
tologic similarity between the two, which 
was confirmed subsequently by others. 

In 1953, Lichtenstein? reviewed the sub- 
ject and proposed a unifying concept of the 
disease. He considered the skeletal and 
soft tissue lesions to represent various man- 
ifestations of a single disease whose common 
histologic denominator was the proliferat- 
ing histiocyte. Thus, Lichtenstein coined 
the term “histiocytosis X” to describe the 
spectrum of histologic features. 

Although in 20 per cent of patients with 
generalized histiocytosis X, involvement of 
the lung is demonstrated, isolated pulmo- 
nary histiocytosis was not described until 
relatively recently. Parkinson, in 1949, 
predicted that eosinophilic granuloma 
would be found to be limited to the lung. 


This speculation was based on necropsy ob- 
servations in patients with advanced dis- 
ease in whom the lungs were “honey- 
combed.” The histologic findings in these 
patients, however, were not specific enough 
to warrant this diagnosis. Two years later, 
Farinacci et al! reported 2 patients with 
early disease demonstrating the typi- 
cal histologic features of pulmonary eosino- 
philic granuloma. 


CLINICAL FEATURES 


Primary isolated pulmonary histiocytosis 
X predominates in males; they are affected 
five times more often than females. The 
age range is from 15 to £o years. The onset 
is usually insidious; occasionally the dis- 
ease may be discovered on routine chest 
roentgenograms in asymptomatic patients. 
The most common symptoms are cough 
and dyspnea of varying degree.? Hemopty- 
sis Is rare. 

In the disseminated form eruption of the 
skin may be seen, especially in children. 

Papular, papulovesicular, ecchymotic, and 
purpuric skin lesions have been described. 

In either form anorexia, weight loss, low 
grade fever, night sweats, progressive weak- 
ness, and easy fatigability are common. 
Spontaneous pneumothorax develops in 20 
to 50 per cent of patients. When parenchy- 
mal involvement is severe, chronic respira- 
tory failure, cor pulmonale, and superim- 
posed lung infections frequently produce 
serious disability. 

Pulmonary function studies, when ab- 
normal, show that pulmonary mechanics 
are restricted, with or without impaired 
oxygen-diffusing capacity. 

Although exophthalmos is infrequent, 
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diabetes insipidus is seen in 20 per cent of 
the patients with the generalized form of 
disease. Panhypopituitarism with obesity 
and edema has also been reported. Painful 
osteolytic bone lesions may be the present- 
ing complaint and can represent a source 
of chest pain when the ribs are involved. 
Digital clubbing has been reported, but is 
not common.’ 

In patients with generalized disease, 
peripheral lymphadenopathy and hepato- 
splenomegaly are common, but the hilar 
and mediastinal lymph nodes are not 
usually enlarged. This observation has 
led some authors to suggest that the pres- 
ence of hilar or mediastinal lymphadenop- 
athy is evidence against the diagnosis of 
histiocytosis X. Replacement of the bone 
marrow by histiocytic infiltration leads to 
anemia. Although a mild leukocytosis may 
be present, eosinophilia is usually not con- 
spicuous. 


MATERIALS AND METHODS 


The chest roentgenograms of 18 patients 
with a histologic diagnosis of histiocytosis 
X were studied and those with pulmonary 
abnormalities were selected for review. 
Pulmonary histiocytosis X was di iagnosed 
in 6 patients by direct microscopic examina 
tion of lung tissue. The histologic findings 
were correlated with roentgenograms of the 
chest obtained close to the time of lung 
biopsy (Table 1). In the remaining 12 pa- 
tients the diagnosis of histiocytosis X was 
made by microscopic examinations of ex- 
trapulmonary tissue. 


REPORT OF CASES 


Case 1. A 37 year old white woman, previ- 
ously in good health, gave a history of pro- 
gressive dyspnea on exertion, productive cough, 
hemoptysis, fatigue, and generalized non- 
pleuritic chest pain. Anorexia and a recent 18 
pound weight loss had been noted. 

The physical examination disclosed slight 
cervical lymphadenopathy. Harsh breath 
sounds, with scattered inspiratory and expira- 
tory wheezes and rhonchi were heard in both 
lungs. A faint systolic apical ejection murmur 
was noted. The liver and spleen were not en- 
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larged. The fingers and toes were moderately 
clubbed. The remainder of the physical ex- 
amination was unremarkable. 

Pertinent laboratory studies included a white 
blood cell count of 13,000 with 4 per cent eosino- 
phils, total serum protein of 7.1 gm. per cent 
with a slight elevation of the alpha-2 globulin 
fraction to 1 5 per cent. Right axis deviation was 
evident on the electrocardiogram. The pulmo- 
nary function studies revealed diminished lung 
volume, characteristic of slight restrictive lung 
disease with impaired diffusing capacity. These 
studies suggested a loss or alteration of alveolar 
capillary membrane for gas exchange. Negative 
results were obtained on barium enema and 
upper gastrointestinal examinations, bone sur- 
vey, and lupus erythematosus preparations. 
The roentgenograms of the chest in May 1965 
revealed bilateral parenchymal infiltration 
(Fig. 1, 47 and B). The appearance on prior 
chest roentgenograms had been reported as 
normal. 

In June 1965, biopsy of the left lung revealed 
changes consistent with histiocytosis X, exuda- 
tive phase (Fig. 2). 

A course of prednisone therapy was given and 
continued until June 1966, but clinical im- 
provement was not significant. The respiratory 
symptoms improved gradually over the next 
months without medication. By February 1968 
a roentgenogram of the chest was virtually 
clear. 


Case r1. In this 35 year old white man, a mild 
productive cough, intermittent low grade fever, 
weakness, easy fatigability, nonpleuritic chest 
pain, anorexia, and a recent 15 pound weight 
loss had been noted in December 1955. The 
patient had been in good health until July of 
that year. At that time his local physician 
drained a sinus tract in the left lower alveolar 
ridge and an ulcerating lesion of the right palate 
thought to be osteomyelitis. 

On physical examination, a faint maculo- 
papular rash was present in the inguinal region 
and on the chest. A sinus tract near the left 
second lower molar was present as well as a 
depression of the hard palate on the right side. 
Minimal cervical lymphadenopathy, increased 
breath sounds, and bilateral basilar rales were 
noted. The liver and spleen were not en- 
larged. 

The white blood cell count was elevated to 
13,000 with a slight left shift and 1 per cent 
eosinophils. The only abnormality on bone 
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CORRELATION OF ROENTGENOGRAPHIC AND PATHOLOGIC CHANGES IN I8 PATIENTS WITH PULMONARY 
HISTIOCYTOSIS X, AND DEGREE OF PARENCHYMAL INVOLVEMENT 
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* V visceral; Se skeletal; C= cutaneous; B» bone marrow; N— lymph nodes. 


T Pulmonary disease preceded skeletal disease by 8 years. 


survey was a lytic lesion of the left mandible. 
Geotrichum grew from gastric cultures on 2 occa- 
sions. Roentgenogram of the chest demon- 
strated diffuse bilateral pulmonary infiltration 
(Fig. 34). Pulmonary function studies revealed 
decreased lung volume; the diffusing capacity 
was not determined. 

The positive results of gastric cultures for 
Geoirichum led to the tentative diagnosis of 


pulmonary geotrichosis. This infection was 
treated over the next 24 years with a variety of 
compounds, including 1odides, mycostatin, and 
hydroxystilbamidine. The pulmonary symp- 
toms improved slightly and a modest weight 
gain was noted. Roentgenograms of the chest . 
in 1958 showed moderate clearing of the alve- 
olar pattern (Fig. 38). 

The results of a biopsy of the lung at this time 
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Hic. 1. Case 1. (4) Diffuse bilateral alveolar infiltration becoming confluent in the parahilar areas. The roent- 
genograms were obtained just prior to the lung biopsy. (B) Magnification of the left upper lobe, demon- 
strating a pattern of predominant alveolar involvement. 


were consistent with pulmonary histiocytosis 
X, interstitial phase (Fig. 4). 


CasE III. À 3$ year old white girl was ad- 
mitted to the University of California Hospital 
in June 1955 because of recent onset of shallow 
breathing associated with wheezing, anorexia, 
and loss of weight. 

The physical examination revealed “shotty 
cervical lymph nodes, hyperresonant lungs 
with decreased breath sounds, occasional rhon- 
chi, and a prolonged respiratory cycle. A sinus 
tachycardia was present. 

The abnormal results of the laboratory 
studies included a decreased arterial oxygen 
saturation to 88.5 per cent and a pure throat 
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l'1c. 2. Case 1. Diffuse infiltration of the alveoli and 


septa composed of histiocytes with numerous 
eosinophils. 
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culture of nonhemolytic Staphylococcus. A roent- 
genogram of the chest demonstrated marked 
interstitial thickening and multiple pulmonary 
cysts. 

A course of steroids and broad-spectrum anti- 
biotics was tried without improvement in respi- 
ratory difficulty. Dyspnea became more severe 
and the patient died 15 days after admission. 
Necropsy revealed histiocytosis X involving the 
thymus, thyroid, bone marrow, liver (minimal), 
and lung. Grossly, the lungs contained numer- 
ous small cysts measuring up to 1 cm. in di- 
ameter. These were scattered over the pleural 
surface and throughout the parenchyma; they 
were air-filled and had thin translucent walls. 
The intervening parenchyma was atelectatic. 

On histologic examination there was inter- 
stitial and alveolar infiltration by histiocytes. 


Case Iv. A 16 year old white girl had been in 
good health prior to June 1963 when persistent 
productive cough developed with occasional 
blood-streaked sputum, increasing dyspnea on 
exertion, weakness, easy fatigability, and a 
recent 30 pound weight loss. 

Except for early clubbing of the fingers and 
toes, the results of the physical examination 
were normal. 

The laboratory findings were normal. The 
pulmonary function tests revealed both de- 
creased vital capacity and diminished diffusing 
capacity. A chest roentgenogram demonstrated 


bilateral pulmonary infiltration (Fig. 5, 4 and 
B). 
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Fic. 3. Case 11. (4) Bilateral infiltrative process predominantly in a nodular and linear distribution with 
numerous areas of confluence assuming an alveolar pattern. (B) Two years later the alveolar component 
is no longer noted. Diffuse bilateral interstitial infiltration remains. 


This patient was treated initially with ison- 
lazid and streptomycin for pulmonary tubercu- 
losis after a single colony of Microbacterium tu- 
berculosis was cultured from 1 of 6 sputum 
specimens. 

A biopsy of the right lung in March 1964 
revealed pulmonary histiocytosis X, intersti- 
tial phase. Prednisone therapy was then insti- 
tuted with considerable improvement in the 
respiratory symptoms. 


Case v. This rg year old white man was ad- 
mitted in July 1966. For 1 year he had had a 
dry, hacking, nonproductive cough, increasing 
dyspnea on exertion, occasional sharp anterior 
chest pain and a Io pound weight loss. 

On physical examination, the cervical, axil- 
lary, and inguinal lymph nodes were enlarged. 
Physical examination of the chest revealed 
moderate bilateral restricted expansion. 

The laboratory examinations were normal 
except for the pulmonary function studies 
which demonstrated a symmetric reduction in 
lung volume compatible with moderate re- 
strictive lung disease. The oxygen-diffusing ca- 
pacity was normal. A roentgenogram of the 
chest revealed diffuse bilateral interstitial in- 
filtration (Fig. 6). A bonesurvey was unremark- 


able. 
Biopsy of the right lung led to the diagnosis 


of pulmonary histiocytosis X, interstitial phase. 

Prednisone therapy was instituted with 
improvement in respiratory symptoms within 
I month. The steroids were gradually with- 
drawn during the next year. The vital capacity 
improved on repeat pulmonary function studies, 
and the patient remained asymptomatic. 


Case vi. A 55 year old white man was ad- 
mitted to the Veterans Administration Hospital, 
Fort Miley, in 1952 because of chronic purulent 
drainage from the left ear of 6 months’ duration. 
This drainage was associated with a partial 
hearing loss and a painful area of softening in 





F'1G. 4. Case rr. Predominantly peribronchial nodular 
infiltration of the lung by histiocytes adjacent to 
the uninvolved lung. 
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Vic. 5. Case 1v. (4) Diffuse bilateral linear densities without a nodular or alveolar component. (B) 
Magnification of the left upper lobe demonstrating predominant interstitial pattern. 


the skull. He had mild dyspnea on exertion and 
a dry hacking cough. The exact duration of the 
respiratory symptoms was not recorded. 

The physical examination disclosed an area 
of temporo-occipital softening and a perforated, 
draining, left tympanic membrane. The chest 
was normal except for expiratory basilar rales. 

The pertinent laboratory findings included a 
white blood cell count of 8,200 with 8 per cent 
eosinophils, a total bilirubin of 4.10 mg. per 





Fic. 6. Case v. Diffuse bilateral interstitial pattern. 
Roentgenogram obtained just after biopsy of the 
right lower lobe of the lung. 


cent (direct 2.57 mg. per cent) and an alkaline 
phosphatase of 18.6 Bodansky units. A roent- 
genogram of the chest demonstrated a bilateral 
fibrocontractive process and an area of con- 
solidation within the base of the right lung 
(Fig. 7, 4 and B). 

During the following 8 years, histiocytic Je- 
sions appeared in the buccal mucosa, left ilium, 
left groin, and both petrous bones. These lesions 
were irradiated with only partial success. The 
respiratory state was relatively stable until 
1962 when the dvspnea worsened and a pro- 
ductive cough developed. The patient became 
anorexic, lost weight, and complained of weak- 
ness and easy fatigability. After exercise, the 
lips and nailbeds would become cyanotic. He 
died during his final hospital admission in 1961. 

Necropsy revealed disseminated histiocyto- 
sis X with involvement of the skin, bone, liver, 
spleen, thyroid, and lungs. At that time on gross 
examination of the lungs, focal pleural fibrous 
adhesions were present in both lungs. Multiple 
small peripheral cysts and large emphysema- 
tous blebs that arose from the left lower lobe 
were noted. On cut surface, the lungs were 
fibrotic and cystic, appearing honeycombed. 
Large thick-walled cysts, not communicating 
with the tracheobronchial tree were present in 
both upper lobes. 

Fibrosis and superimposed areas of active 
histiocytic infiltration were evident micro- 
scopically (Fig. 8). 
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Fic. 7. Case vi. (4) Bilateral fibrocontractive process with an area superimposed by consolidation within the 
right lower lobe. (B) Eight years later the fibrosis and pulmonary retraction have increased and are super- 
imposed by patchy areas of parenchymal consolidation. 


RESULTS AND DISCUSSION 


The tvpical roentgen changes in pul- 
monary histiocytosis X have been described 
as diffuse bilaterally symmetric interstitial 
infiltrative disease with numerous 2 to 3 
mm. nodules distributed throughout both 
lungs. Occasionally, there is thickening of 
peribronchial tissues but the process lacks 
a pleural component. Hilar or mediastinal 
lymphadenopathy is generally not seen. 
The changes in most of our patients fit this 
description. A number of histologically 
proved cases, however, presented atypical 
features. On reviewing our matertal, cor- 
relation of roentgenographic and histologic 
findings disclosed both a roentgenographic 
and microscopic spectrum of pulmonary 
changes. This spectrum, which has not 
been emphasized previously, reflects the 
evolution of the pulmonary histiocytosis 
X lesion. 

Histologically, 3 phases can be recog- 
nized in the evolution of the untreated 
pulmonary lesion. The beginning stage 1s 
characterized by alveolar exudation. The 
process progresses to a second stage dom- 
inated by interstitial involvement with 


thickening of the supporting structures of 
the lung. The third phase represents ad- 
vanced disease characterized by dense 
pulmonary scarring. This tripartite separa- 
tion is both arbitrary and artificial. The 
features of all stages may be intermixed at 
any one time, or they may exist simul- 
taneously in different areas of the lungs. In 
general, the stages described in our pa- 
tients reflect the natural history of the 
untreated disease as observed histologically 
and manifested roentgenographically. 





Fic. 8. Case vi. Nodular collections of histiocytes 
associated with areas of fibrosis (lower left of 
photomicrograph). 
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The early phase of the lesion, dominated 
by widespread cellular infiltration at the 
alveolar level, is best exemplified by Cases 
1 and 11. The roentgenogram of the chest in 
Case 1 revealed a fluffy alveolar consolida- 
tion in a butterfly distribution, strongly 
suggestive of pulmonary edema (Fig. 1, 
4 and B). A biopsy of the lung just prior to 
roentgen examination in June 1965 (Fig. 2) 
showed the alveolar spaces extensively in- 
filtrated by histiocytes and eosinophils. The 
interstitial tissue was relatively unaffected, 
and there was no evidence of fibrosis. 

Several roentgenograms obtained during 
the 3 years preceding lung biopsy in Case 
I1 revealed areas of parenchymal infiltration 
suggesting an alveolar distribution (Fig. 
34). At the time of histologic confirma- 
tion the roentgen features were primarily 
those of diffuse interstitial infiltration 
(Fig. 3.8). On review of these roentgeno- 
grams, a pattern of progressive disease was 
suggested in which the areas of alveolar 
consolidation regressed slowly. They were 
replaced by linear and finely nodular in- 
terstitial disease. Lung biopsy at this point 
revealed primarily an interstitial infiltra- 
tion by histiocytes and only minimal fibro- 
sis (Fig. 4). 

The second or interstitial phase is again 
dominated by cellular infiltration, but this 
involves the supporting structures of the 
lung primarily. Histologic infiltration. of 
the pulmonary interstitium produces a 
roentgenographically symmetric linear and 
nodular pattern. This pattern is most 
prominent in the perihilar and midlung 
zones and extends into the periphery of the 
lung. Peribronchial cuffing may be seen. A 
honeycomb pattern may be observed, most 
likely explained by interstitial cellular in- 
filtrate since fibrosis is usually absent in 
this phase. It is this relative lack of fibrosis 
that, histologically, distinguishes the inter- 
mediate from the advanced stage of pul- 
monary histiocytosis. Histiocytosis cannot 
be distinguished roen tgenographically from 
other interstitial diseases. 

In Case m1, the roentgenogram of the 
chest revealed multiple small parenchymal 
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cysts and a superimposed coarse nodular 
infiltrate. This pattern represents a varia- 
tion of that seen in pulmonary involve- 
ment at the intermediate stage. When 
examined histologically, the cystic spaces 
did not communicate with the tracheo- 
bronchial tree. Several of the larger nodules 
had necrotic centers. 

The third stage represents the reparative 
phase. The dominant features are dense 
fibrous scarring of the lung and distortion 
of the pulmonary architecture. The lungs 
are no longer symmetric. The chest may 
have an emphysematous configuration with 
large bullae and blebs. The end stage of the 
lung resulting from eosinophilic granuloma 
Is impossible to distinguish from other 
causes of pulmonary fibrosis. Lytic de- 
struction of a rib or other part of the skele- 
ton, or visceral involvement, may be clues 
when the disease is disseminated. At this 
point the disease may have progressed to 
produce a bilateral fibrocontractive process 
associated with large parenchymal cysts 
and blebs. The appearance of the lungs is 
similar to that seen in the advanced stages 
of fibrocystic disease, sarcoidosis, or long- 
standing granulomatous infection. His- 
tologically, fibrous proliferation is seen with 
destruction of pulmonary architecture. Pul- 
monary cysts, both thick and thin walled, 
are found in the subpleural regions and else- 
where within the lung parenchyma. 

Case vı represents an example of ad. 
vanced disease. This patient had an indo- 
lent and protracted course extending over 
an 8 year period. The early roentgeno- 
grams revealed a coarse, irregular, asym- 
metric pattern of interstitial fibrosis (Fig. 
7.1). The lungs were hyperexpanded by 
multiple emphysematous bullae and blebs. 
A large amount of thick, fibrous scarring 
was apparent in the upper lobes with 
pleuropericardial adhesions at the left base. 
On the last roentgenogram, obtained before 
necropsy (Fig. 75), a patchy consolidative 
process in the right lung was believed to 
represent a superimposed pneumonia. 
Histologic sections at necropsy, however, 
revealed this to be an area of active eosino- 
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Fic. 9. Case xvi. (4 and B) Bilateral hilar and mediastinal lymphadenopathy. Diffuse 
bilateral interstitial infiltration. 


philic granuloma with combined interstitial 
and alveolar infiltration. Scarring markedly 
distorted the architecture of the remainder 
of the lung (Fig. 8). 

Some unusual features of pulmonary 
histiocytosis X have been described by pre- 
vious authors. A single case of eosinophilic 
granuloma presenting as a solitary lung 
mass has been documented, as well as 
several instances of hilar and mediastinal 
lymphadenopathy. Four of our patients 
had enlarged hilar and mediastinal lymph 
nodes with disseminated disease. In Case 
xvi, the hilar lymph nodes on both sides 
were enlarged massively and associated 
with mediastinal lymphadenopathy (Fig. 
9, 4 and B). These lymph nodes diminished 
in size substantially after 3 weeks of steroid 
therapy. Signs and symptoms resulting 
from spontaneous pneumomediastinum 
were present in Case xı (Fig. 10). Although 
pneumothorax occurs in more than 20 per 
cent of patients with pulmonary histio- 
cytosis X, this complication was not noted in 
any of our patients. In patients with spon- 
taneous, recurrent pneumothorax, the pos- 
sibility of pulmonary histiocytosis X should 
be considered. 


SUMMARY 


The chest roentgenograms of 18 patients 
with pulmonary histiocytosis X were re- 
viewed. Correlation of roentgenographic 


and histologic changes in 6 patients dis- 
closed a spectrum of changes reflecting the 
evolutionary character of the pulmonary 
histiocytotic lesion. 

This spectrum is arbitrarily divided into 
3 categories. The first two are based on the 
site of maximal infiltration by the pro- 
liferating histiocyte, either alveolar or 1n- 
terstitial. The third represents the repara- 
tive phase, with fibrosis as the dominant 
feature. 





Fic. 10. Case xr. Pneumomediastinum. Air is evident 
outlining the aortic nob and in the cervical region 
bilaterally. 
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In addition to the 6 case reports, 4 cases 
of mediastinal and hilar lymphadenopathy 
and a single case of pneumomediastinum 
are added to the literature. 


William N. Weber, M.D. 

Department of Radiology 

University of California 
School of Medicine 


San Francisco, California 94122 
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HYPERSENSITIVITY AND THE LUNG* 


By SEYMOUR FISKE OCHSNER, M.D., HURST B. HATCH, M.D., 
and GEORGE L. LEONARD, M.D. 


NEW ORLEANS, LOUISIANA 


YPERSENSITIVITY is a common 

and important cause of pulmonary 
disease. Today, we are increasingly aware 
of the hypersensitive background of some 
pulmonary infiltrations and pleural effu- 
sions which the radiologist may encounter 
in an early phase of their evolution. This 
diagnosis will be suggested more often if 
one appreciates the potential spectrum of 
the number of diseases which provoke a 
hypersensitive pulmonary reaction. This 
should then stimulate appropriate clinical 
evaluation and proper management of the 
disease. 

Understanding the nature of pulmonary 
disease is often difficult because the lung is 
inherently a complex anatomic structure 
with multiple physiologic functions. In 

categorizing these conditions and providing 
a better comprehension of the process 1n- 
volved, we have found it helpful to sep- 
arate them into 3 groups, depending upon 
whether the airways, the supportive tissues, 
or the vascular structures are the primary 
sites of involvement. Some complex lesions 
seem to be a combination of all three. 


HYPERSENSITIVITY OF THE AIRWAYS 


BRONCHIAL ASTHMA 


This condition has been known since 
antiquity and can often be recognized by a 
layman; yet, some controversy still re- 
mains about the correct use of the word 
"asthma." We will adhere to the report of 
the Nomenclature Committee of the Amer- 
ican Thoracic Society!* which defines this 
condition as "an increased responsiveness 
of the trachea and bronchi to various 
stimuli and manifested by a widespread 
narrowing of the airways...the basic 
defect . . . appears to be an alteration in 


the host which periodically leads to exces- 
sive contraction of smooth muscle and 
hvpersecretion of mucus in the bronchial 
tree," Asthma, therefore, 1s primarily a 
disease of hypersensitivity. Roentgenologi- 
cally, one may find a normal appearing 
chest. In a more extreme phase, roent- 
genography may reveal unusually radio- 
lucent lungs and an expanded thoracic 
cage; depression and regional emphysema 
can occur when thick secretions result in 
partial plugging of a bronchus. Temporary 
complete obstruction may result in regional 
pulmonary collapse. Variations in the size 
or number of functionally embarrassed 
bronchi determine the extent of the area of 
emphysema or atelectasis. The pathogene- 
sis of bronchial asthma features a spas- 
modic contraction of the bronchi and an 
outpouring of fluid in the bronchial tissues. 
This edema fluid becomes viscid due to 
the admixture of mucus from the secreting 
bronchial glands. Associated with this 1s an 
acute, nonbacterial inflammatory reaction 
around the blood vessels—mild and revers- 
ible if noncomplicated, and more profound 
if the involvement is severe and pro- 
tracted,” 


HYPERSENSITIVITY INVOLVING 
SUPPORTIVE STRUCTURES 


The supportive tissues in the lung may 
manifest hypersensitivity to inhaled or 
blood-borne factors. In many, such as in 
bagasse workers’ disease, farmers’ lungs? 
pigeon breeders’ disease,” or maple bark 
disease, a definite agent can be incrimi- 
nated. In others, such as the pulmonary 
lesions of systemic sclerosis (generalized 
scleroderma),!? rheumatoid lung disease, 
eosinophilic granuloma of lung,!® or des- 


* Presented at the Sixty-ninth Annual Meeting of the American Roentgen Ray Society, New Orleans, Louisiana, October 1-4, 1968. 
From the Departments of Radiology, Medicine, and Pathology, Ochsner Clinic and Ochsner Foundation Hospital, New Orleans, 


Louisiana. 
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quamative interstitial pneumonia," the 
etiologic agent remains obscure or uncer- 
tain. All, however, are due primarily to 
hypersensitivity. The responsible agents 
vary, as do the clinical manifestations, but 
the pulmonary lesions basically involve the 
supportive structures of the lung and have 
a somewhat similar histologic pattern. 

An acute or chronic, nonspecific, inter- 
stitial granulomatous inflammatory reac- 
tion is the principal pathologic finding. 
Edema, hypervascularization and fibrosis 
are common. The alveolar septa are 
thickened and the alveolar spaces may con- 
tain proteinaceous material with inflam- 
matory cells and histiocytes. Focal areas of 
coagulation necrosis may develop. Fre- 
quently, multinucleated giant cells, without 
tubercle bacilli, are present. 


BAGASSE WORKERS DISEASE 


This disease, known also as “‘bagassosis,’ 
is an acute or chronic condition found in 
susceptible workers who inhale the dry 
dust of bagasse, the residue of sugar cane 
after the syrup has been extracted. It is 
now considered to be similar to farmers’ 
lung and other ailments which Nicholson 
calls "allergic vegetable pneumocontosis.!? 
It is interesting that much of the world’s 
bagasse originates in south Louisiana, and 
the disease was first described here in 1941 
by Jamison and Hopkins.? They postulated 
that a fungus growing in the bagasse pro- 
duced the disease, rather than the bagasse 
fiber. The precise etiologic agent is still 
undetermined, but it is now known that 
hypersensitivity plays a definite role. 

The onset of disease is often surprisingly 
acute, with cough, fever, chills, dyspnea 
and thoracic pain. Roentgenograms of the 
chest usually show a pattern of fine reticula- 
tion and granularity. Very small nodules 
may be seen. Peripheral and basal regions 
of the lungs are particularly involved, and 
there is no hilar lymphadenopathy or 
effusion. The lesions usually disappear 
slowly after removal of the patient from the 
noxious environment. 


Case 1. A 24 year old white hammer-mill 
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operator had been employed for 11 months in a 
plant in which paper was made from bagasse. 
Recently he had worked where dusty bales of 
bagasse were chopped open by an axe. He had 
been ill for 3 weeks with cough, chills, dyspnea, 
bilateral aching pain in the chest and fever up 
to 103° F. He had been treated elsewhere for 
pneumonia, although his roentgenograms had 
been considered normal. 

On admission to Ochsner Foundation Hospi- 
tal on July 4, 19:9, physical examination was 
normal. Roentgenograms showed a fine, nodu- 
lar, reticular pattern in both lungs (Fig. 14). 
Biopsy of one lung was performed. Micro- 
scopically, there was focal pulmonary fibrosis, 
small granulomatous nodules, and giant cells 
containing linear foreign bodies that were con- 
sidered fragments of bagasse fibers (Fig. 1). 

He was treated successfully with prednisone. 
On a subsequent admission, the lungs were 
clear and pulmonary function studies normal. 


PROGRESSIVE SYSTEMIC SCLEROSIS 


This disease, once known as scleroderma, 
is now called systemic sclerosis because of 
extensive visceral manifestations. Pulmon- 
ary involvement is relatively common. Ex- 
ertional dyspnea and cough are the most 
frequent symptoms. Roentgenologic study 
may be normal in the early phase. Later, 
the reticular appearance of pulmonary 
markings is accentuated and “interstitial 
fibrosis" 1s the roentgenographic pattern. 
The changes are bilateral, usually in the 
middle and lower portions of the lungs. As 
the process advances, the interlacing linear 
densities become more pronounced, and 
the lower lungs present a roentgenographic 
appearance of small scattered cysts or 
localized honeycombing.’ 

The predominant pathologic changes are 
diffuse interstitial fibrosis, thickening of 
alveolar walls and sclerosis of small pul- 
monary arteries. 


Case rr. A 48 year old housewife was ad- 
mitted on June 6, 1965, with an 18 month his- 
tory of tightness of the skin of fingers and face, 
numbness of the fingers, nausea, vomiting and 
severe diarrhea. In February 1965, she had been 
operated upon for "intestinal obstruction” but 
no cause for the supposed obstruction was 
found. She had gradually lost £o pounds in 
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Fic. 1. Case 1. (4) Roentgenogram showing linear and nodular pattern of bagassosis. (B) 
Photomicrograph (X50) showing fibrosis, granulomatous nodules and bagasse fibers. 


weight and had an erythrocyte sedimentation 
rate of 57 mm./hr. Chest roentgenograms 
showed increased basal lung markings bilater- 
ally (Fig. 24). A small bowel examination dis- 
closed generalized dilatation of the jejunum and 
ileum with delayed transit time. At laparotomy 
on June 18, 1968, adhesions were discovered be- 
tween the distal ileum and the abdominal scar. 
The partial obstruction was relieved. The pa- 
tient’s condition continued to deteriorate, how- 
ever, and she died on July 9, 1965. At necropsy, 
scleroderma was found to involve skin, esopha- 
gus, small bowel and lung (Fig. 2B). Wide- 
spread terminal sepsis with Candida albicans, 
bilateral hydrothorax and ascites were also 
present. 


RHEUMATOID LUNG DISEASE 


Pleural and pulmonary lesions are now 
known to be present in many patients with 
rheumatoid disease. The pleural manifesta- 
tions are either effusion or fibrotic reaction. 
The pulmonary involvement consists of 


chronic organizing interstitial pneumonitis 
usually resulting in diffuse or nodular fibrot- 
ic changes.! It has been estimated that 
rheumatoid disease underlies 25 per cent 
of all cases of this type of chronic intersti- 
tial inflammation in the lung. 

Recent studies place the incidence of 
pleuropulmonary manifestations in rheu- 
matoid arthritis as high as 65 per cent. 
Martel and co-workers? have indicated 
that the pulmonary changes may precede 
the onset of arthritis, and that cavitation 
occurred in 5 of the 35 reported cases. 


Case 111. A 32 year old housewife was seen at 
the Ochsner Foundation Hospital on Septem- 
ber 24, 1966. She complained of swelling of fin- 
gers; pain in wrists, knees, and ankles; and non- 
productive cough. Physical examination re- 
vealed slight tachycardia and fever. Sedimenta- 
tion rate was 71 mm./hr. There was leukocyto- 
sis of 12,500 with toxic granulation of seg- 
mented neutrophils. A small amount of fluid 
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Frc. 2. Case nu. (4) Roentgenogram 
showing nodular infiltration in base of 
right lung. (B) Photomicrograph (x 
325) showing thickening of alveolar 
walls and sclerosis. 


was present in the costophrenic angles, and the Pulmonary scanning with I? MAA showed 
basal pulmonary vascular shadows were slightly greatly diminished uptake (perfusion) at the 
prominent and nodular (Fig. 34). bases of the lungs. Thoracotomy under local 





Fr. 3. Case irr. Roentgenograms of patient with rheumatoid arthritis showing (4) small effusion 
at right costophrenic angle, and (B) subsequent exacerbation with cavitation. 
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anesthesia revealed a firm lung with small con- 
fuent nodules. Biopsy showed the chronic 
granulomatous inflammatory reaction charac- 
teristic of rheumatoid disease. 

On steroid and gold therapy the pleuropul- 
monary disease regressed. When medication 
was decreased, the symptoms recurred and the 
pulmonary manifestation became more pro- 
nounced and more generalized, and cavitation 
occurred in the right midlung (Fig. 38). The 
dosage of medication was increased and the pul- 
monarv lesions largely cleared. 


EOSINOPHILIC GRANULOMA OF LUNG 


Transient pulmonary infiltrations in pa- 
tients with eosinophilia have been recog- 
nized for many years as Loefller's syn- 
drome.? Some of the lesions have been 
symptomatic. In others, there have been 
other stigmata of an allergic nature. The 
relationship of eosinophilia to hypersensi- 
tivity is well known. In some patients, the 
pulmonary infiltrations are more persistent 
and widespread, and thev become a diag- 
nostic problem for the roentgenologist. The 
crux of recognition lies in the eosinophilia 
in the blood, pleural effusion, sputum, and 
lung tissue. Lackey and co-workers! were 
among the first to identify the entity of 
eosinophilic granuloma of the lung, in 
which the supportive structures show 
granulomatous inflammatory lesions, with 
histiocytes and eosinophils predominating. 


DESQUAMATIVE INTERSTITIAL PNEUMONIA 


Liebow and co-workers" described this 
variant of "interstitial fibrosis of lungs," in 
which dyspnea, nonproductive cough and 
digital clubbing are common. The physical 
findings are relatively insignificant. Chest 
roentgenograms may show prominent basal 

vascular markings and infiltrations extend- 
ing laterally from the hila. Pulmonary 
function studies show a marked restrictive 
defect. Histologic studies show interstitial 
fibrosis of moderate degree, thick alveolar 
septa, muscular hypertrophy of pulmonary 
vessels, cellular infiltration including giant 
cells, and numerous intra-alveolar mono- 
nuclear cells. These cells are considered 
desquamated granular pneumocytes laden 
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with PAS-positive material. This histologic 
picture is unique and has lead to desquama- 
tive interstitial pneumonia being recog- 
nized as a separate entity. 


HYPERSENSITIVITY INVOLVING 
VASCULAR STRUCTURES 


In some pulmonary hypersensitivity 
reactions, the primary effect seems to 
center on the vascular structures of the 
lung. Clinically, the onset may be quite 
sudden, and a seemingly healthy patient 
may develop symptoms or manifest roent- 
genologic signs within a few hours. Bilateral 
stringy or patchy areas of opacity are com- 
mon. Associated pleural reaction may pre- 
sent as pleural effusion, which is usually 
small and bilateral. 

A sizeable proportion of these phenom- 
ena results from hypersensitivity response 
to drugs, and the symptoms and signs of 
the disease being treated by the drug may 
dominate the clinical picture. If a pul- 
monary hypersensitivity reaction does de- 
velop, the patient complains of dyspnea, 
thoracic discomfort, and cough, Leukocy- 
tosis with eosinophilia is common. Symp- 
toms and signs tend to regress promptly 
when the offending drug is withdrawn. At 
times, when new therapeutic agents are 
used, one may not appreciate that the 
à Bond response" was due to the discontin- 
uation of the guilty but unsuspected drug 
rather than to exhibition of the newly 
initiated medication. Several episodes of 
hypersensitive response may occur before 
the true nature of the illness is recognized 
The alert radiologist may suspect the 
underlying etiology when he encounters 
recurrent episodes of pulmonary or pleural 
disease. 

Some authors have established the diag- 
nosis by using a "challenging dose" of the 
drug to which the patient is believed to be 
sensitive. Acutely developing and rapidly 
clearing symptoms and roentgenographic 
signs are considered decisive indications of 
hy persensitivity.!? Pulmonary biopsy under 
local anesthesia is confirmatory. 

Pathologically, granulomatous vasculitis 
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Fic. 4. Case 1v. (4) Roentgenogram show- 
ing patchy infiltrations in patient taking 
nitrofurantoin. (B) Photomicrograph 
(X450) of the granulomatous vasculitis 
in the lung. 


is the important finding, with granuloma- 
tous lesions appearing in the walls of blood 
vessels. Multinucleated giant cells, epi- 
thelioid cells, histiocytes, plasma cells and 
eosinophils are present. Small areas of 
necrosis may develop in polvarteritis no- 
dosa. 
DRUG HYPERSENSITIVITY 

Almost any drug may conceivably be the 
cause of a hypersensitivity reaction in the 
lungs. Some of the more commonly used 
drugs in which pulmonary changes are 
known to have developed are nitrofuran- 
toin (Furadantin [P]), penicillin, busalfan, 
and Hexamethonium [P]. Following is a 
report of a rather classic case of pulmonary 
hvpersensitivity due to nitrofurantoin. 

Case iv. A 22 year old shipping clerk was 
sent to the Ochsner Clinic with the diagnosis of 
possible pulmonary tuberculosis. She had lost 


16 pounds in 3 months, complained of fatigue 
and cough, and brought with her an abnormal 
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roentgenogram of her chest. She was admitted 
to Ochsner Foundation Hospital. Scattered 
patchy areas of pulmonary infiltration were ap- 
parent on the chest roentgenogram (Fig. 44). 
She had taken nitrofurantoin intermittently for 
6 months for chronic cystitis. The right lower 
lobe of the lung was biopsied on September 8, 
1967. Histologic examination revealed a granu- 
lomatous vasculitis, considered typical of a hy- 
persensitivity angiitis (Fig. 4B). Nitrofurantoin 
therapy was discontinued and steroid therapy 
administered. Within a few days, the symptoms 
cleared and the patient has remained well. 


SYSTEMIC LUPUS ERYTHEMATOSUS (SLE) 

In the disseminated form, SLE exhibits 
pleural and pulmonary involvement. The 
effusion is usually small, has characteristics 
of an exudate, and is positive for LE cell 
and antinuclear reactions. Unexplained 
effusions in a young woman should arouse 
suspicions of SLE. Pathologic changes in 
the lung include fibrinoid necrosis in the 
walls of many small arteries and arterioles, 
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both pulmonary and bronchial, with baso- 
philic mucinous degeneration of perivascu- 
lar and peribronchial tissues. Capillary 
thrombi and chronic interstitial pneumo- 
nitis have also been described. 

Roentgenographic examination usually 
demonstrates pleural effusion, frequently 
bilateral, and often associated with peri- 
cardial effusion. The pulmonary disease is 
generally seen as small patchy areas of 
opacity, generally peripheral, scattered and 
sometimes including reticular strands. In 
37 patients, Nice and co-workers! re- 
corded patchy shadows in 17 and pleural 
effusion in 12. When larger areas of consoli- 
dation occur, secondary infection is pre- 
sumably present. Moersch and associates? 
found bronchopneumonia complicating 76 
per cent of their cases. 


POLYARTERITIS NODOSA 


Although this entity has been known for 
many years, it was not until 1942 that 
Rich? established its relationship to hyper- 
sensitivity, The lungs are not as frequently 
involved as the kidney s, heart and liver, 
but Harris and co-workers? reported pul- 
monary involvement in 25 per cent of their 
cases. In 1954, Doub and associates? re- 
corded positive roentgenographic findings 
in 16 of Ig patients and stressed the desir- 
ability of clinical and roentgenologic cor- 
relation. 

Histologic study may show a variable 
pattern of inflammatory and necrotizing 
reaction involving principally the small 
arteries and arterioles in segments of the 
vascular tree. The fundamental abnormal- 
ity is a segmental necrotizing vasculitis 
beginning in the media and involving the 
internal elastic lamina, with an inflamma- 
tory exudate containing fibrin and eosino- 
phils.* Complicating this basic lesion may 
be edema, granulomatous inflammation, 
thrombosis, infarction, necrosis, or fibrotic 
changes. 

The roentgenographic manifestations de- 
pend on the stage and distribution of the 
lesions. Small patchy or nodular infiltra- 
tions may be few or numerous, are usually 
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peripheral and basal, and may be intermit- 
tent or migratory. Pleural effusion develops 
occasionally and pulmonary cavitation 
rarely, In severe acute cases, pulmonary 
edema has occurred. Diffuse vascular 
involvement can produce profound changes 
in the pulmonary circulation, the periph- 
eral vascular narrowing le adins to dilata- 
tion of main segments of the pulmonary 
artery and a tendency to right heart failure. 
Nice and co-workers" reported that 14 of 
40 patients had prominent hilar regions, 
whereas none of the patients with lupus 
erythematosus had large hila. Progressive 
disease may result in chronic interstitial 
fibrosis, but in other cases resolution may 
be so dramatic that there are no residual 
roentgen findings.” 


HYPERSENSITIVITY PRODUCING 
COMBINED LESIONS 
COMBINED LESIONS 


Some types of pulmonary involvement in 
hypersensitivity are so complex that they 
may better be classified as combined les 
ions. Not only 1s there an angiitis and air- 
wav involvement, but also interstitial 
granulomatous disease. Wegener's granu- 
lomatosis is such an entity. Necrotizing 
granulomatous lesions may involve the 
upper airways, as well as the lungs. Micro- 
scopically, the two basic lesions in the lungs 
are vasculitis involving the medium sized 
vessels and necrotizing granulomatous in- 
flammation with eosinophilic reaction. The 
older concept of Wegener’s granulomato- 
sis was that of upper airway disease with 
widespread lesions, including glomerulitis. 
Carrington and Liebow? have documented 
16 cases in which the typical lesions were 
limited to the lungs. Involvement was more 
common in females, occurred in all age 
groups, and was associated with symptoms 
of variable severity. Roentgenographic 
lesions were usually nodular and fairly dis- 
crete, frequently multiple, and cavitary in 
30 per cent. 


Case v. A sg year old housewife developed 
slight thoracic discomfort and nonproductive 







lic. 5. Case v. (4) Roentgenogram of 
patient with Wegener’s granulomatosis. 
(B) Photomicrograph (X 100) of vasculitis 
and necrotizing granulomatosis of lung. 


cough in the fall of 1965. Roentgenograms 
showed mass lesions in the right upper and 
middle lobes. Because the patient had had a 
hysterectomy for adenocarcinoma 3 years pre- 
viously, metastases were suspected. The 2 lobes 
were resected and considered to be “organizing 
pneumonia.” In February 1966, another lesion 
developed in the superior portion of the remain- 
ing right lower lobe. It became gradually 
larger. Thoracic pain and intermittent produc- 
tive cough developed. 

She was first seen at Ochsner Clinic on Octo- 
ber 24, 1966. Roentgenograms of the chest 
showed a mass lesion in the upper right hemi- 
thorax and a smaller nodule adjacent to the 
right cardiophrenic angle (Fig. 5/1). Her sedi- 
mentation rate was 85 mm./hr. The previous 
microscopic slides were reviewed and showed 
the typical lesions of Wegener’s granulomatosis 
(Fig. 5B). She was treated vigorously with 
steroids. The symptoms abated promptly and 
the pulmonary lesions regressed. Two months 
later she was given an injection of penicillin by 
her local physician and developed itching and 
an herpetic eruption. This dermal hypersensi- 
tivity reaction cleared. During early 1968, she 
developed some thoracic discomfort and oc- 
casional productive cough with some blood- 
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streaked sputum. A roentgenogram of the chest 
on July 30, 1968, revealed more extensive right 
upper lobe disease with cavitation. 


DISCUSSION 


This brief review should indicate the 
complexity of the problems of hypersensi- 
tivity even if one considers only the lung. 
Undoubtedly, hypersensitivity has been 
responsible for many pulmonary lesions in 
the past. Many of these were not recog- 
nized or misdiagnosed. Only in recent years 
has the full significance of hypersensitivity 
as a cause of pulmonary lesions been ap- 
preciated. 

We have attempted to categorize these 
into groups—to aid recognition of the 
varieties and to enhance understanding of 
the underlying pathogenesis and resulting 
clinical manifestations. 

The importance of these lesions lies in 
their frequency and the astonishing variety 
of patterns of disease. Sometimes the pul- 
monary lesions are vague and frustratingly 
nonspecific. In other patients, they may be 
prominent and associated with cavitation, 
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hilar enlargement or pleural effusion. At 
first, one may not associate the roentgeno- 
graphic lesion with hypersensitivity, which 
indicates that the examiner must keep an 
open mind in evaluation of pulmonary 
lesions. Particularly suspect should be 
unexplained recurrent infiltrations. 

In all patients, close correlation with the 
clinical and laboratory findings is particu- 
larly valuable. A history of allergy, inges- 
tion of a sensitizing drug, eosinophilia, 
recurring pulmonary infiltrations in the 
past, and presence of other disease may be 
of great significance to the diagnostic 
roentgenologist. 


SUMMARY 


Pulmonary lesions are common in a 
variety of diseases which have hypersensi- 
tivity as their basic component. We have 
categorized these on the basis of the site of 
primary reaction. 

In bronchial asthma, 
volved. 

The supporting structures of the lung are 
the site of primary response in bagasse 
workers’ disease, progressive systemic scler- 
OSIS, rheumatoid lung, eosinophilic granu- 
loma and desquamative interstitial pneu- 
monia. 

The vascular elements are the site of 
basic reaction in hypersensitivity to such 
drugs as nitrofurantoin and penicillin, 
systemic lupus erythematosus and polyar- 
teritis nodosa. 

Wegener's granulomatosis is best under- 
stood as a hypersensitivity response of 
complex nature. The pulmonary lesions are 
variable and nonspecific, but the roentgen- 
ologist is in a favorable position to suggest 
a diagnosis of hypersensitivity response 1f 
he keeps in mind the potential variability 
of pulmonary lesions and evaluates each 
case in the light of knowledge about the 

clinical course of the disease. 


the airway Is in- 
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COLON BACILLUS PNEUMONIA: A COMPLICATION 
OF LESSER SAC ABSCESS* 


By DAVID FAEGENBURG, M.D., RAYMOND L. SAPERSTEIN, M.D., 
HAROLD CHIAT, M.D., and ABDALLAH MISHRICK, M.D. 


MINEOLA, 


NEUMONIA caused by gram negative 

enteric bacilli is uncommon but by no 
means rare. Tillotson and Lerner,®? re- 
porting from a large city hospital, state 
that such organisms are recovered in slightly 
less than 4 per cent of all pneumonias. It 1s 
universally acknowledged that the enteric 
flora rarely causes pulmonary infections in 
patients who have previously enjoyed good 
health. The most frequent pre-existing dis- 
orders are alcoholism, diabetes, chronic 
heart failure, uremia and chronic pulmon- 
ary disease. Patients receiving immunosup- 
pressive therapy for homograft transplants 
often succumb to overwhelming infections 
by gram negative organisms, particularly 
Pseudomonas aeruginosa.” 

It is less commonly known that colon 
bacillus pneumonia may be the result of 
seeding of bacteria from intra-abdominal or 
retroperitoneal infections. Cases have been 
cited in which the presumed focus of in- 
fection has been an area of diverticulitis, 
appendicitis, cholecystitis or pyelonephri- 
tis.” In most of these cases, the clinical or 
laboratory findings were such that the pri- 
mary inflammatory foci were easily dis- 
covered. This was particularly true when 
the infection was so situated as to give rise 
to the classical clinical findings of peritoneal 
irritation. 

There are, however, several areas where 
the peritoneum is relatively inaccessible to 
physical diagnosis. These include the sub- 
phrenic spaces and the lesser peritoneal sac. 
Infections in these areas may exhibit ab- 
sence or paucity of peritoneal signs and 
roentgen studies may be crucial in diagnosis. 

The purpose of this communication 1s to 
report 2 cases of infections confined largely 
to the lesser peritoneal sac with the un- 
usual simultaneous occurrence of pulmon- 
ary infection caused by enteric bacilli. One 
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of these cases 1s of special interest in that 
the pneumonia was the predominant entity 
and that the abdominal infection was di- 
agnosed by purely roentgen means. 


REPORT OF CASES 


Case r. S. B., a 74 year old female, was trans- 
ferred to Nassau Hospital from another insti- 
tution complaining of retrosternal, back and 
right lateral chest pain and shortness of breath. 
At the other hospital, the diagnosis of pneu- 
monia and pleural effusion had been made and 
thoracentesis performed. Culture of the pleural 
fluid revealed heavy growth of Pseudomonas 
aeruginosa. Treatment with antibiotics. had 
produced no improvement, resulting in the 
patient's transfer. 

Upon admission the patient appeared toxic. 
Examination of the lungs revealed dullness, 
diminished tactile fremitus and diminished 
breath sounds at the right base. The abdomen 
was non-tender and no masses were palpated. 

Laboratory examination. Vhe white blood cell 
count was 16,400 with a marked shift to the 
left. Sputum examination revealed Pseu- 
domonas aeruginosa. Two blood cultures were 
sterile. 

Roentgenographic examination. A chest roent- 
genogram (Fig. 1) revealed bilateral pleural 
effusions and lower lobe infiltrations. When 
consultation with the attending physician dis- 
closed that Pseudomonas aeruginosa had been 
recovered from the pleural fluid and sputum, 
his attentlon was directed to the abdomen. At 
this time, careful examination revealed slight 
mid-epigastric tenderness. An abdominal roent- 
genogram (Fig. 2) showed dilatation of the 
transverse colon and a large collection of air 1n 
the epigastric region. À barium enema exami- 
nation demonstrated this collection to be 
exclusive of the colon, An upper gastrointestinal 
series (Fig. 3) revealed the body of the stomach 
to be displaced to the left and the presence of a 
large extragastric air-fluid collection. Extra- 
vasation of contrast material was noted in the 
abscess as well as in the left subphrenic space 


* From the Departments of Radiology and Surgery, Nassau Hospital, Mineola, New York, 
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(Fig. 4). The patient also demonstrated a large 
paraesophageal hiatal hernia. The roentgen 
diagnosis was “lesser sac abscess due to per- 
foration of an adjacent viscus." 

Surgery. At laparotomy, the lesser sac was 
bulging with fluid: 700 cc. of purulent material 
was drained. Small subphrenic and subhepatic 
collections were also encountered. The site of 
perforation could not be determined. Post- 
operatively, the patient failed to rally and she 
expired the morning after surgery. Permission 
for autopsy was refused. 


Case r1. L. K., a 54 year old diabetic alco- 
holic, was admitted to Nassau Hospital for the 
first time because of severe epigastric pain, 
nausea and shortness of breath. 

Past history. The patient had a history of 
duodenal ulcer. 

Physical examination. The pertinent findings 
were confined to the abdomen where epigastric 
tenderness was elicited. 

Roentgenographic examination. The initial 
examination of the chest was negative. Exami- 
nation a few days later (Fig. :) disclosed a left 
lower lobe pneumonia with pleural reaction. 
An upper gastrointestinal series (Fig. 6) re- 
vealed a deformed duodenal bulb with extra- 
vasation of contrast material. The sweep was 
deformed. Extrinsic pressure along the fundus 
and lesser curvature of the stomach raised the 
possibility that the abscess extended into the 
left subphrenic area. 

Bactertologic examination. Repeated sputum 
examinations revealed heavy growth of Escheri- 





l'1G. 1. Case 1. Posteroanterior roentgenogram of the 
chest taken on admission. Bilateral lower lobe 
pneumonia and pleural effusion. Culture of pleural 
fluid revealed Pseudomonas aeruginosa. 
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lic. 2. Case 1. Supine abdominal roentgenogram. 
There is a round air collection (arrows) above the 
distended transverse colon. 


chia colt. The same organism was subsequently 
cultured from the abdominal abscess cavities. 

Surgery. An exploratory laparotomy revealed 
a perforated duodenal ulcer. This had resulted 
in lesser sac, left subphrenic and subhepatic 
abscesses. These cavities were surgically 
drained. Despite a stormy postoperative course, 





Fic. 3. Case 1. Upper gastrointestinal series, up- 
right roentgenogram. There is a long air fluid level 
extrinsic to the stomach, which is displaced to the 
left. A large paraesophageal hiatal hernia is also 
present. 
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Fic. 4. Case 1. Upper gastrointestinal series. Antero- 
posterior supine roentgenogram. The air collection 
lies medial to the stomach. There is extravasation 
of opaque material into the lesser sac (arrows) and 
left subphrenic space (curved arrows). 


the patient responded to intensive therapy and 
was discharged on the seventeenth hospital day. 
ANATOMY 


Anatomic descriptions of the peritoneal 
compartments are invariably tedious. 





Fic. 5. Case Ii, Posteroanterior roentgenogram of 
chest. Left lower lobe consolidation. Repeated 
sputum cultures revealed Escherichia coli. 
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Nonetheless, certain relationships are nec- 
essary for an understanding of the causes, 
appearance and spread of lesser sac collec- 
tions. 

The ventral structures of the sac are 
particularly important if one is to appreci- 
ate the difficulty of clinical diagnosis (Fig. 
7). The right lobe of the liver, the stomach 
and the duodenum form the major barrier 
to palpation. The greater and lesser omenta 
provide an additional shield. 

The structures forming the dorsal wall of 
the sac include the posterior aspect of the 
diaphragm, the pancreas, the upper pole 
of the left kidnev, the left adrenal gland, 
the transverse colon and mesocolon, and 
part of the greater omentum. 

The right lateral wall consists of the right 
leaf of the diaphragm. The left lateral wall 
is delimited by the medial surface of the 
spleen, and the gastrosplenic and spleno- 
renal ligaments (Fig. 8). 

A glance at Figure 7 will reveal the prob- 





Fic. 6. Case it. Upper gastrointestinal series, nght 
anterior oblique roentgenogram. A large area of 
extravasation is present (arrows). Other roent- 
genograms showed the point of perforation to be at 


the base of the bulb. 
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able causes of lesser sac collections. Per- 
forations of the posterior wall of the stom- 
ach or duodenal bulb or of the anterior wall 
of the transverse colon may communicate 
with the lesser sac. Spread may occur from 
inflammations of the pancreas or left kid- 
ney. Rarely, infections of the greater peri- 
toneal sac will spread to the lesser sac by 
way of the foramen of Winslow. More com- 
monly, however, infections of the lesser sac 
will seed into the greater peritoneal com- 
partment resulting in the small subhepatic 
and subphrenic collections that are often 
found in association with lesser sac 
abscesses. 

Although spread of infection to the tho- 
rax may occasionally occur by direct ex- 
tension through the diaphragm, it 1s gen- 
erally agreed that the most common mode 
of transport is by way of the blood stream. 
Since there are few opportunities for ab- 
dominal abscesses to come in contact with 
systemic veins, it is evident that the lym- 
phatic system acts as intermediary between 
the intra-abdominal inflammatory process 
and the svstemic venous channels.? 


PATHOGENESIS 


It has been shown that when the 
mucous membrane of the bowel is inflamed, 
organisms readily pass into the portal ve- 
nous system. In more severe infections, a 
systemic bacteremia may occur. In the 
nondebilitated patient, organisms carried 
by the blood rarely survive in distant sites. 

It is virtually certain that an intra- 
peritoneal abscess of any appreciable dura- 
tion is accompanied by a transient or per- 
sistent bacillemia. Whether or not the lungs 
become infected depends upon the severity 
of the bacteremia and the capacity of the 
host tissue to resist colonization. 

In Tillotson’s large series of colon bacillus 
pneumonias, the following order of inci- 
dence was observed: K/ebsiella-enterobacter, 
Escherichia coli, Pseudomonas, Bacteroides, 
Proteus species, Haemophilus influenzae and 
Achromobacter. The organisms most com- 
monly found in intra-abdominal and retro- 
peritoneal inflammatory diseases are Esche- 
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Fic. 7. Diagrammatic sagittal section of the ab- 
dominal cavity demonstrating the lesser peri- 
toneal sac (shaded area). In some subjects the 
caudal extent of the sac may be greater than repre- 
sented here. (Reproduced from “‘Gray’s Anatomy 
of the Human Body,” 27th edition. With permis- 
sion of Lea & F'ebiger, Publisher.) 


richia coli, Pseudomonas, Bacteroides and 
Proteus species. Thus, not only are there a 
number of organisms common to each of 
these groupings, but there is also a striking 
similarity in their order of incidence. It 
follows that the isolation of almost any 
gram negative rod from sputum or pleural 
fluid should immediately sound an alarm to 
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Fic. 8. Diagrammatic transverse section of the 
body at the level of the foramen of Winslow. The 
dorsal and left lateral relationships of the lesser sac 
are well shown. (Reproduced from “Gray’s Ana- 
tomy of the Human Body,” 27th edition. With per- 
mission of Lea & Febiger, Publisher.) 
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seek out a coexisting focus of abdominal in- 
fection. 


ROENTGEN FINDINGS 
LUNGS AND PLEURA 


Excluding Klebsiella which predilects the 
upper lobes, nearly all gram negative pneu- 
monias involve the basilar segments. There 
is a decided tendency to form dense lobar 
consolidations. Small to moderate sized ef- 
fusions are seen in about half the cases, 
while large effusions are seen with Esche- 
richia coli infections.^? The pleural aspi- 

rate may be quite important in diagnosis; 
in one series, organisms were isolated from 
pleural cultures. in 11 of 38 cases. In 5 of 
these, the bacteriologic T Mosen was to- 
tally dependent upon pleural fluid culture." 


ABDOMEN 


The diagnosis of lesser sac abscess re- 
quires meticulous analvsis of the gas and 
soft tissue shadows of the upper ab domen.’ 
Lesser sac collections should be suspected 
whenever there is air in the form of either 
large or small bubbles medial to the stom- 
ach and below the diaphragm. Character- 
istically, with the patient in the erect pos- 
ture, the air is parallel to but does not quite 
reach the level of the diaphragm. It is of 
great diagnostic importance that air in the 
lesser sac does not outline the falciform liga- 
ment. If this ligament is seen (by virtue of 
its having air on each side), the air must be 
within the greater peritoneal compartment.’ 

Sizeable lesser sac abscesses displace the 
stomach forward, cephalad and usually to 
the right. While he appearance of the air- 
filled stomach is of great diagnostic aid, 
there are advantages to be gained by posi- 
tive contrast studies. The displacement of 
the stomach and duodenum is more readily 
perceived. In addition, when the abscess 1s 
due to a recent perforation, extravasation 
of contrast material into the lesser sac may 
occur. Incontestablv, water-soluble con- 
trast media are preferred when a lesser sac 
abscess 1s suspected. 

One of the difficulties in the diagnosis of 
lesser sac abnormality is the variation in 
size and configuration of this compartment, 
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Fortunately, this variation is nearly always 
in the caudad direction, the cephalad and 
lateral limits being constant. It is 1mpor- 
tant to realize that in certain patients, a 
distended lesser sac may extend deeply into 
the pelvis. It follows that the sheer size of 
an air or fluid collection does not exclude 
the diagnosis of lesser sac abscess, provided 
that the other anatomic criteria obtain. 


SUMMARY AND CONCLUSIONS 


Two cases are reported which demon- 
strate an association between abscesses in 
the lesser peritoneal sac and pneumonias 
caused bv colon bacilli. In 1 of these cases, 
the bacteriologic report stimulated a 
thorough roentgen examination of the ab- 
dominal contents which culminated in the 
diagnosis of lesser sac abscess. 

It is recommended that whenever a gram 
negative bacillus is recovered from the spu- 
tum or pleural aspiration, and when no 
focus 1s apparent, roentgenologic investiga- 
tion of the gastrointestinal tract and its 
peritoneal coverings be carried out within 
the limits of patient tolerance. 


David Faegenburg, M.D. 
Department of Radiology 
Nassau Hospital 

Mineola, New York 11501 
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ROENTGENOLOGIC ASPECTS OF PRIMARY PSEUDO- 
MONAS AERUGINOSA PNEUMONIA IN ME- 
CHANICALLY VENTILATED PATIENTS* 


By NORMAN JOFFE, M.B. 


BOSTON, MASSACHUSETTS 


HE Pseudomonas group of bacteria is 

composed of gram negative, rod-shaped 
motile organisms. The type species Psez- 
domonas aeruginosa (Pseudomonas pyocya- 
nea; Bacillus pyocyaneus) 1s the only mem- 
ber of the group which 1s pathogenic for 
man.” It occurs widely in water and soil 
and, in humans, is found occasionally in the 
intestine and on the skin. An increasing in- 
cidence of Pseudomonas aeruginosa infec- 
tions has been noted in recent vears, the 
organism appearing most often in the flora 
of infected wounds, especially burns which 
have been treated with antibiotics. It has 
also assumed great etiologic importance in 
many urinary and respiratory tract infec- 
tions, once the more susceptible organisms 
have been suppressed by antibiotic ther- 
apy. The factors responsible for the increas- 
ing incidence of Pseudomonas aeruginosa 
infections are probably related to the 
present-day widespread use of antibiotics, 
steroids, cytotoxic and immunosuppressive 
drugs. Severe and often fatal infections are 
likely to occur in infants, elderly and de- 
bilitated patients, and individuals sub- 
jected to intensive surgical techniques, es- 
pecially open heart surgery.?:1°18.24:27.28 The 
increasing frequency of gram negative in- 
fections in both children and adults has 
been noted by several workers! ??! and 
gram negative bacilli have surpassed Sta- 
phylococci as causes of infection in hospita- 
lized patients, with regard to both fre- 
quency and severity.” 

Pulmonary involvement®”:?? may occur 
either as a complication of a generalized 
Pseudomonas aeruginosa bacteremia or as a 
primary nonbacteremic pneumonia. In 
Pseudomonas aeruginosa septicemia, lesions 
occur most often in the skin, lungs and kid- 
neys, but many other viscera may be af- 


fected.” The lesions consist essentially of an 
acute, necrotizing vasculitis,*?»?9 frequently 
with arterial thromboses and nodular hem- 
orrhagic and necrotic foci. A generalized 
Schwartzman reaction and extensive intra- 
vascular coagulation have been reported.” 

Primary nonbacteremic Pseudomonas aer- 
uginosa pneumonia may also occur and the 
absence of an extrapulmonary source of in- 
fection in these cases suggests that the 
lungs are colonized by aspiration. While 
most of these pulmonary infections develop 
in elderly and debilitated individuals with 
chronic lung disease or congestive heart 
failure providing cardinal predisposing cir- 
cumstances, there is abundant evidence to 
implicate the widespread use of positive 
pressure breathing apparatus as a major 
factor responsible for the increasing in- 
cidence of these necrotizing gram negative 
pneumonias,^9.45,71615202,27 [n this re- 
spect, the importance of inhalation therapy 
incorporating reservoir nebulization has 
been emphasized.” Tracheostomy, espe- 
cially when accompanied by the use of anti- 
biotics, may cause a considerable change in 
the tracheal flora, and 50 per cent of pa- 
tients with tracheostomies were found to 
harbor Pseudomonas aeruginosa after a few 
days.’ While such colonization is usually 
unaccompanied by ill-effects, there are in- 
creasing reports of serious morbidity caused 
by Pseudomonas aeruginosa infection of the 
lungs in mechanically ventilated patients. 
This phenomenon is providing a diagnostic 
challenge to radiologists concerned with the 
evaluation of chest problems arising in in- 
tensive care units. Our own experience with 
the roentgenologic aspects of this disease in 
patients receiving mechanical artificial ven- 
tilation forms the basis of the present re- 
port, in which representative examples 


* From the Department of Radiology, Beth Israel Hospital and Harvard Medical School, Boston, Massachusetts. 
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(Table 1) have been selected to illustrate 
the spectrum of roentgen changes which 
may be observed. Autopsy verification of 
the diagnosis was available in all of these 
cases. 


DISCUSSION 


The diagnosis of primary Pseudomonas 
aeruginosa pneumonia is dependent upon a 
correlation of the clinical, bacteriologic and 
roentgenologic findings. In patients re- 
ceiving mechanical ventilation, the occur- 
rence of this type of pulmonary infection 
may be suspected when there is the devel- 
opment or persistence of fever and chills, in 
spite of antimicrobial therapy with the 
usual antibiotics, and when repeated cul- 
tures of the tracheal aspirate yield Pseudo- 
monas aeruginosa as the predominant or 
only organism. If these clinical and labora- 
tory findings are accompanied by roentgen 
evidence of progressive pneumonic consoli- 
dations, the diagnosis becomes more cer- 
tain. The mere presence of the organisms 
in the tracheal aspirate of a patient who has 
undergone a tracheostomy and is receiving 
mechanical ventilation does not, in itself, 
imply an active pulmonary infection, since 
such colonization frequently occurs without 
ill-effects.?? 

Once established, a true Pseudomonas 
aeruginosa pulmonary infection is ex- 
tremely difficult to eradicate, since the or- 
ganisms are generally resistant to the usual 
antibiotics, and the toxic effects of poly- 
myxin B and gentamycin limit the amounts 
which can be administered. Clinical and 
roentgenologic evidence of progression of 
the lesion with increasing and, frequently, 
irreversible respiratory failure is, therefore, 
common. 

In a series of patients with nonbactere- 
mic Pseudomonas aeruginosa pneumonia 
reported by Tillotson and Lerner," the 
roentgen findings consisted of diffuse, bi- 
lateral nodular infiltrates, often with many 
small areas of radiolucency (micro-ab- 
scesses). The posterior aspects of the lower 
lobes were most severely involved. Large 
abscesses were only seen in 1 case, while 5 
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of the 8 patients had small pleural effusions. 
The pathologic findings consisted of exten- 
sive bronchopneumonic changes with mi- 
cro-abscesses and focal hemorrhages. There 
was no evidence of necrotizing vasculitis or 
vascular thromboses, as has been described 
when the lungs are involved by Pseudo- 
monas aeruginosa bacteremia. 

The roentgenologic changes which we 
have observed in primary Pseudomonas 
aeruginosa pneumonia generally fell into 
one of the following major groups: 

. Extensive, bilateral pneumonic consoli- 
i (Fig. 1, 4 and B; and 2). These 
usually commenced as patchy, ill-defined 
densities, which progressively increased in 
size and extent, and coalesced, so that ul- 
timately the major portions of both lungs 
were almost totally consolidated. The le- 
sions appeared simultaneously in both 
lungs, without predilection for any specific 
lobes, and their extension occurred in spite 
of vigorous antibiotic therapy. Concomi- 
tantly, there was progressive respiratory 
failure, and repeated cultures of the tra- 
cheal aspirate yielded Pseudomonas aerugin- 
osa as the predominant or only organism. 
In these patients death occurred before 
there was any definite roentgenologically 
reoogatza hie abscess formation. 

2. Extensive, bilateral pneumonic consoli- 
dations with abscess formation (Fig. 3, A, B 
and C; and 5, 4, B and C). In these cases 
the evolution and progression of the pul- 
monary lesions were essentially similar to 
that seen in Group 1, but at some stage, 
pulmonary abscesses appeared. In some pa- 
tients these were few in number and rela- 
tively large in size, while in others, they 
presented as numerous, tiny translucencies 
within areas of consolidation. The time of 
appearance of the abscesses varied, being 
early or late in the course of the pneumonic 
process. 

3. Diffuse, nodular densities with or with- 
out abscess formation (Fig. 4). This type of 
change is not uncommonly seen in patients 
with Pseudomonas aeruginosa septicemia, 
but in our experience, it may also occur in 
primary nonbacteremic Pseudomonas aeru- 
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Fic. 1, Case 1, (7) Chest roentgenogram 4 days after the institution of mechanical ventilation showing bi- 
lateral, patchy consolidations. (B) Chest roentgenogram approximately 12 hours prior to patient's demise 


utr 


ginosa pneumonia. The densities presented 
a more nodular appearance than those seen 
in Groups 1 and 2, and were diffusely dis- 
tributed throughout both lungs. Tiny ab- 
scesses, approximately 3 to £ mm. in diam- 
eter, might accompany the densities, al- 
though it is not always possible to differ- 
entiate these tiny abscesses from an 
"air alveologram" in partially consolidated 
lungs. 

4. Unilateral pneumonia (Fig. 5, A, B 
and C). While bilateral pulmonary involve- 
ment occurred in the vast majority of pa- 
tents, the presence of unilateral lung le- 
sions did not preclude a diagnosis of Pseu- 
domonas aeruginosa pneumonia. The roent- 
gen changes in these cases were, in all other 
respects, similar to the bilateral pneumo- 
nias. 

5. Pleural effusions. Although a small 
collection of fluid in one or both pleural 
cavities was not uncommon at autopsy ex- 
amination, pleural effusions were not a 
common or prominent finding in the roent- 
genograms of our patients. 


mentioned changes in the chest roentgeno- 
grams of mechanically ventilated patients 
Is evidence suggestive of Pseudomonas aeru- 
ginosaé pneumonia. The main conditions to 
be considered in the differential diagnosis 
include other pulmonary infections, acute 
pulmonary edema, pulmonary oxygen toxi- 
city and pulmonary embolism. The more 


important infections are those which lead 
to abscess formation, such as Staphylococcus 
or Klebsiella pneumonia, While the differ- 
entiation of these infections is largely de- 
pendent upon bacteriologic studies of the 
tracheal aspirate, thev are generally more 
likely to respond to appropriate antibiotic 
therapy and do not, as a rule, present the 
relentless progression that is seen in the 
majority of patients. with Pseudomonas 
aeruginosa pneumonia. In the earlier stages 





hic. 2. Case 1t. Chest roentgenogram showing exten- 
sive, bilateral, patchy consolidations, most marked 
in the upper lobes. 
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of the disease the bilateral, ill-defined den- 
sities may resemble acute alveolar pulmo- 
nary edema, but in Pseudomonas aeruginosa 
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liG. 3. Case 11. (4) Chest roentgeno- 
gram showing bilateral pulmonary 
consolidations. (B) Three weeks later 
there is an increase in the extent of the 
pulmonary densities with abscess for- 
mation in the right upper lobe. (C) 
Approximately 1 week later there is 
further extension of the pulmonary 
consolidations. Abscess formation is 
still visible in the right upper lobe. 


infection they do not exhibit the variability 
and rapid change in distribution which 
characterizes the densities of acute pulmo- 
nary edema. Correlation with the clinical, 
laboratory and bacteriologic findings will 
generally aid in the differentiation, while if 
the edema is due to left heart failure, there 
may be roentgen evidence of change in 
heart size and pulmonary vasculature. In 





ric. 4. Case 1v. Chest roentgenogram showing car- 
diomegaly and extensive, bilateral, nodular densi- 
ties throughout both lungs. Multiple tiny trans- 
lucencies, especially in the mid-zones, probably 
represent the numerous small abscesses found at 
autopsy. 





patients receiving prolonged mechanical 
ventilation, acute pulmonary edema may 


result from water retention without 
evidence of cardiac failure.? [In these 
patients a rapid reversal of the changes 
may be obtained by the prompt in- 
stitution of a negative water balance. If 
definite abscess formation is recognized, the 
differentiation between Pseudomonas aeru- 
ginosa pneumonia and pulmonarv edema 1s 
simplified. The prolonged administration of 
high concentrations of oxygen by means of 
mechanical artificial ventilation may result 
in pulmonary oxygen toxicity, >! and in 
these patients roentgen changes may ap- 
pear after approximately 60 to 70 hours of 
oxygen administration. The changes con- 
sist essentially of bilateral, ill-defined pul- 
monary densities, which are initially patchy 
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Fic. 5. Case v. (4) Chest roentgenogram on ad- 
mission showing clear lungs. (3) Chest roent- 
genogram after institution of artificial mechan- 
ical ventilation showing infiltrate and abscess 
formation in the right upper lobe. (C) Further 
chest roentgenogram obtained some 24 hours 
prior to patient's demise showing extension of 
the infiltrate and abscesses in the right lung. 


in distribution, but later extend to involve 
both lungs in their entirety. This possi- 
bility should always be considered when 
pulmonary densities develop in patients 
receiving highly concentrated oxygen by 
means of a mechanical ventilator. The 
roentgen changes may resemble those seen 
in primary Pseudomonas aeruginosa pneu- 
monia, although if abscess formation 1s 
identified, or if the changes are unilateral 
in distribution, the possibility of pulmonary 
oxygen toxicity as the sole cause of the pul- 
monary densities may be excluded. A fur- 
ther condition which has to be considered 
in the differential diagnosis is pulmonary 
embolism and infarction. When this is ac- 
companied by changes such as an elevated 
hemidiaphragm, pleural effusion, “Hamp- 
ton’s hump” and pulmonary vascular ab- 
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normalities, the differentiation from Pseu- 
domonas aeruginosa pneumonia is generally 
not difficult. However, the occurrence of 
extensive, bilateral, ill-defined pulmonary 
densities has been described in widespread 
microembolism;' in these cases the roent- 
genologic differentiation may be more dif- 
ficult. Abscess formation may be observed 
in septic infarcts. 

In attempting any roentgenologic dif- 
ferentiation of these various conditions, it 
has to be stressed that the simultaneous oc- 
currence of two or even more disease en- 
tities Is not infrequent, and analysis of the 
chest roentgenograms must be undertaken 
with this in mind. Thus, the critically ill 
patient who develops a pulmonary infection 
while receiving mechanical artificial venti- 
lation, is often being exposed at the same 
time to high concentrations of oxygen, and 
is also the type of patient who is liable to 
develop pulmonary edema or embolism. 
The findings at autopsy in patients who 
succumb frequently confirm the presence of 
multiple pathologic processes. The im- 
portance of careful correlation of the roent- 
genologic changes with the clinical. and 
laboratory data cannot, therefore, be over- 
emphasized. 


SUMMARY 


In recent years there has been an increas- 
ing incidence of Pseudomonas aeruginosa 
pneumonia. The factors responsible for this 
include the present-day common usage of 
antibiotics, steroids, cytotoxic and 1m- 
munosuppressive drugs. Of particular im- 
portance, however, is the widespread use of 
positive pressure breathing apparatus. Pul- 
monary involvement may occur as part of a 
generalized Pseudomonas aeruginosa sep- 
ticemia or as a primary nonbacteremic 
pneumonia. The increasing incidence and 
gravity of established Pseudomonas aeru- 
ginosa pneumonia are providing a major 
problem in many intensive care units. 

The present report is essentially con- 
cerned with a consideration of the various 
roentgenologic changes which may be ob- 
served in primary Pseudomonas aeruginosa 
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pneumonia, and is based upon the findings 
in a series of patients who developed this 
complication while receiving mechanical 
ventilation in an intensive care unit. 

The roentgenologic differential diagnosis 
is briefly discussed. 
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LUNG SCANNING IN THE ASSESSMENT OF 
RESPIRATORY DISEASE IN CHILDREN* 


By BEN C. PENDARVIS, M.D.,f and LEONARD E. SWISCHUK, M.D. 


OKLAHOMA CITY, OKLAHOMA 


ULMONARY scanning is an estab- 

lished diagnostic procedure, having been 
used extensively in the early detection of 
pulmonary infarction in adults. It has also 
been utilized in the evaluation of other 
pulmonary conditions,'” but its application 
in the pediatric patient has been limited. 
Therefore, it is the purpose of this com- 
munication to present some of the uses of 
lung scanning in children. Seven cases, cor- 
relating roentgenographic, arteriographic, 
bronchographic, and lung scanning findings 
are used as examples. 


REPORT OF CASES 


Case 1. A.S. This 3 week old female infant 
was referred to the Children's Memorial Hospi- 
tal, Oklahoma City, for the evaluation of a 
number of congenital anomalies. 

Physical examination revealed that the right 
side of the chest was more prominent than the 
left and on auscultation, although rales and 
ronchi were heard on the right, no breath 
sounds were heard on the left. 

Roentgenograms of the chest revealed an 
overdistended right lung, crowded ribs on the 
left, and complete retraction of the mediastinal 
structures to the left (Fig. 1,7). These findings 
clearly indicated marked loss of volume on the 
left and it was postulated that the infant had 
complete agenesis of the left pulmonary artery 
and lung. 

A lung scan utilizing 25 uc 1? MAA sup- 
ported the diagnosis by showing no activity on 
the left (Fig. 1B), and a pulmonary arterio- 
gram showed an enlarged right pulmonary 
artery and complete absence of the left pul. 
monary artery (Fig. 2). 


Case rn. D. O'Q. This 3 month old female in- 
fant was admitted to the Children's Memorial 
Hospital, Oklahoma City, for the assessment of 
numerous congenital anomalies. 

Among the various abnormalities was a 


general underdevelopment of the left side of the 
bodv. On auscultation, breath sounds were 
decreased over the left lung. 

Roentgenographically the left lung appeared 
smaller and more radiolucent than the nght 
(Fig. 34). In addition, the left pulmonary ar- 
tery was small and slight left-sided retraction of 
the mediastinal structures was present. Al- 
though these findings suggested pulmonary 
artery and ipsilateral lung hypoplasia, a prob- 
lem arose regarding the possibility that hyper- 
lucency of the left lung was due to smallness of 
the left pectoralis muscles. 

To help resolve this problem, a pulmonary 
scan utilizing 40 uc I?! MAA was obtained. It 
showed markedly diminished uptake over the 
entire left lung (Fig. 38) and substantiated the 
diagnosis of pulmonary artery hypoplasia. If 
hyperlucency of the left lung had been due to 
smallness or absence of the pectoralis muscles 
alone, the lung scan would have been normal. 


Case i. E.L. This 10 year old female was re- 
ferred to the Children’s Memorial Hospital, 
Oklahoma City, for the assessment of a chronic 
pulmonary ailment. She had been treated else- 
where for tuberculosis, but clinical improve- 
ment was slow and the roentgenographic find- 
ings showed progressive worsening. 

Upon arrival at this hospital, the chest roent- 
genograms revealed complete opacification of 
the left hemithorax, retraction of the medias- 
tinal structures to the left, and no aeration be- 
yond the secondary bifurcation of the left main 
bronchus (Fig. 4). 

Skin tests and sputum cultures for tubercu- 
losis were negative and a search into the past 
history indicated that a foreign body might 
have been aspirated 3 years previously. Sub- 
sequent bronchoscopy revealed a small plastic 
button in the left lower lobe bronchus and a 
large quantity of purulent material in all of the 
bronchi. 

Bronchograms showed marked cylindrical 
bronchiectasis of the entire left lower lobe and 
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liG. 1. Case 1. (4) Atresia of the left pulmonary artery and ipsilateral lung. Note retraction of the medi- 
astinal structures to the left, crowding of the left ribs, and overaeration of the right lang. (B) Lung scan 


showing complete absence of activity in the left lung. 


lingula, and lesser changes in the left upper 
lobe (Fig. 5). 

Three weeks later, after appropriate therapy, 
chest roentgenograms showed complete clear- 
ing in the left lung. However, some smallness 
and hyperlucency persisted (Fig. 6.4). 

Because of this, a pulmonary scan utilizing 
so uc I?! MAA was obtained. It showed vir- 
tually no activity in the left lung (Fig. 6B) and, 
although the chest roentgenogram suggested 





TÀ ot . us 
l'1G. 2. Case 1. Venous injected pulmonary arterio- 
gram showing a large main pulmonary artery 
(PA), a large right pulmonary artery (arrows), 
and complete absence of the left pulmonary artery. 
The contrast material in the left hemithorax is in 
the heart. 


complete clearing, the scan clearly demon- 
strated that perfusion was still markedly im- 
paired. It was presumed that the changes in the 
left lung were secondary to long-standing infec- 
tion and atelectasis, and not due to the coinci- 
dental presence of congenital left lung hypo- 
plasia. Unfortunately, the patient could not be 
recalled for follow-up scanning. 


Case Iv. R. M. This 21 year old boy was ad- 
mitted to the Children's Memorial Hospital, 
Oklahoma City, with a 6 month history of 
chronic cough and occasional hemoptysis. The 
family history was positive for tuberculosis and 
the diagnosis was quickly established. 

Chest roentgenograms revealed bilateral 
miliary infiltration and marked left hilar 
lymphadenopathy. The patient was treated 
with isoniazid hydrochloride, para-amino sali- 
cylic acid and streptomycin and progressive im- 
provement ensued. 

As serial chest roentgenograms were studied, 
it became apparent that the left lung was be- 
coming more radiolucent than the right. On one 
occasion, this finding was quite striking and was 
associated with a marked shift of the medias- 
tinal structures to the right (Fig. 74). These 
hndings clearly showed air trapping in the left 
lung. A lung scan utilizing 100 uc I?!'MAA was 
obtained. It revealed no activity in the left lung 
(Fig. 7B), and a pulmonary arteriogram con- 
firmed impairment of left lung perfusion (Fig. 
8). These changes were felt to be secondary to 
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F16. 3. Case 11. (4) Left pulmonary artery and ipsilateral lung hypoplasia. Note the small, hyperlucent left 
lung, the small left pulmonary artery and the dilated right pulmonary artery. (B) Lung scan showing a 
generalized decrease of activity in the left lung. 





hic. 4. Case iir. Foreign body with long standing 
atelectasis and bronchiectasis. Note marked loss 
of volume on the left and complete left-sided re- 
traction of the mediastinal structures. There is no 
aeration beyond the bifurcation of the left main 
bronchus (arrow). 
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Fic. §. Case ur. Bronchogram showing diffuse 
bronchiectatic change in the lower lobe, lingula, 
and to a lesser extent, in the left upper lobe. 
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ic. 6. Case ur. (4) After treatment, there is complete clearing of the left lung. However, some smallness and 
hyperlucency persists. Also note the enlarged right pulmonary artery. (B) In spite of roentgenographic 
clearing of the left lung, the lung scan shows complete lack of activity in the left lower lobe and minimal 


activity in the left upper lobe. 
tuberculous obstruction of the left main 
bronchus with obstructive emphysema. 

Two months later, the chest roentgenogram 
showed a normally aerated left lung, appearing 
no different from the right (Fig. 94). 

However, a lung scan obtained at the same 
time indicated that perfusion of the left lung 
was still markedly diminished (Fig. 95). Thus, 
even though the chest roentgenogram sug- 





gested a normal left lung, the scan clearly 
showed that perfusion was still impaired. 

It is planned to follow this patient with both 
chest roentgenograms and pulmonary scans, 
and itis expected that perfusion will eventually 
return to normal. 


Case v. V. M. This 2 year old female was ad- 
mitted to the Children's Memorial Hospital, 





Fic. 7. Case 1v. (4) Tuberculous obstruction of the left main bronchus. Note the enlarged left hilar lymph 
nodes and marked obstructive emphysema of the left lung. (B) Lung scan showing total absence of activity 


in the left lung. 
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Oklahoma City, for evaluation of a chronic 
respiratory problem. She had a history of re- 
current respiratory tract infections and several 
episodes of hemoptysis. 

Skin tests and cultures for tuberculosis were 
negative and there was no history of foreign 
body aspiration. 

Chest roentgenograms revealed a small right 
lung with considerable cystic change in the 
lower lobe (Fig. 1077). In addition, there was 
overaeration of the left lung and some shift of 
the mediastinal structures to the right. These 
findings certainly suggested the presence of a 
hypoplastic right lung and the question arose as 
to whether it was congenital in origin or secon- 
dary to chronic inflammatory disease. 

A bronchogram revealed proximal bronchi of 
normal caliber and minimal dilatation of the 
distal right lower lobe branches (Fig. 11). 

A lung scan utilizing so uc I! MAA showed 
no activity in the right lung (Fig. 108), and a 
pulmonary arteriogram showed distinctly di- 
minished flow through markedly narrowed pul- 
monary artery branches on the right (Fig. 12). 

Since it is unusual for patients with congen- 
itally hypoplastic lungs to have recurrent pul- 
monary infections, it was felt that this case 
represented an instance of pulmonary hypo- 
plasia secondary to chronic infection. This belief 
was supported by the normal calibered bron- 
chial tree seen on bronchography. 
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Fıc. 8. Case iv. Pulmonary arteriogram showing a 
normal pattern on the right and decreased flow 
on the left. Note the narrowed distal left pulmon- 
ary artery branches. 


Case vr. R. H. This 9 year old female was ad- 
mitted to the Children’s Memorial Hospital, 
Oklahoma City, for evaluation of failure to 
thrive and recurrent respiratory tract infec- 
tions. 

Chest roentgenograms revealed left lower 
lobe infiltration and honeycombing suggestive 





Fic. 9. Case 1v. (4) Two months later the left lung has returned to normal. (B) In spite of the return 
to normal seen in 4 the lung scan shows persistently decreased perfusion of the left lung. 
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Fic. 10. Case v. (4) Acquired right lung hypoplasia. Note loss of volume in the right lung and the marked 
cystic change in the lower lobe. There is compensatory emphysema of the left lung. (P) Lung scan showing 
lack of activity in the right lung and a normal pattern on the left. 


of bronchiectasis (Fig. 13/7). In addition, there tion of the lung (Fig. 158). These arteriographic 
was compensatory emphysema of the left upper findings clearly demonstrated impairment of 
lobe and some shift of the mediastinal struc- left lower lobe perfusion and provided an excel- 
tures to the left. lent correlation for the abnormal lung scan. 
A lung scan utilizing 100 uc I? MAA showed A left lower lobe lobectomy was subsequently 
decreased uptake over the left lung (Fig. 138), performed. 
and bronchograms confirmed the diagnosis of 
left lower lobe, lingular, and to a lesser extent, Case vir. F. B. This 7 month old female infant 
left upper lobe bronchiectasis (Fig. 14). was admitted to the Children’s Memorial Hos- 
A pulmonary arteriogram showed normal cir- pital, Oklahoma City, for evaluation of recur- 
culation through the right lung, diminished low rent pulmonary infections and episodes of mod- 
to the left upper lobe, and stasis in the vessels of erately severe respiratory distress. 
the left lower lobe (Fig. 15.4). In fact, there was 
never a capillary nor a venous phase in this por- 





Fic. 12. Case v. Pulmonary arteriogram showing 

liG. 11. Case v. Bronchogram showing normal cali- normal flow on the left and markedly decreased 
bered proximal bronchi and minimal dilatation of flow on the right. Note the narrow and pruned 
the right lower lobe branches. distal right arterial branches. 


m 
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Fic. 13. Case vi. (4) Left lower lobe bronchiectasis. Note slight loss of volume on the left, bronchiectatic 
changes in the left lower lobe and slight compensatory emphysema of the left upper lobe. (B) Lung scan 
showing total absence of activity in the left lower lung and minimal activity in the left upper lung. 


After an extensive work-up, the most likely 
diagnosis was considered to be Wilson-Mikity 
syndrome. 

During hospitalization, the chest roentgeno- 
grams showed a fluctuating pattern of general- 
ized overaeration, parahilar infiltrates, and 
scattered areas of alternating emphysema and 
atelectasis. On one of the examinations, rather 
striking atelectasis of the right upper lobe was 
noted (Fig. 16.4). 

A lung scan utilizing 75 uc IMAA was ob- 
tained. This revealed absent activity in the 
right upper lobe, markedly decreased activity 
in the right lower lung, and patchy activity in 
all of the left lung (Fig. 168). The scan findings 
were felt to be an accurate representation of the 
plain film roentgenographic changes; ż.e., right 
upper lobe atelectasis and scattered areas of 
emphysema and atelectasis. 


DISCUSSION AND CONCLUSION 


Lung scanning is an excellent method of 
precisely. delineating pulmonary perfusion 
patterns. In the normal individual, in the 
recumbent position, perfusion to all parts 
of the lungs is relatively equal and the pul- 
monary scan will show a homogeneous pat- 
tern throughout both lung fields. However, 
should a portion of the pulmonary arterial 
tree become obstructed, or should a portion 


of a lung become diseased, an abnormal 
pattern will appear.|-* Examples of such 
phenomena with roentgenographic, bron- 
chographic, and arteriographic correlation 
are presented 1n our cases. 

In Cases 1 and 11, the pulmonary scan 
was used to confirm the diagnosis of pul- 
monary artery and ipsilateral lung hypo- 
plasia. In these cases, less blood was de- 
livered through the underdeveloped pul- 
monary artery, less I?MAA reached the 





Fic. 14. Case vi. Bronchogram showing extensive 
bronchiectatic change in the left lower lobe and 
lingula. Lesser changes are present in the left upper 


lobe. 


Ben C. Pendarvis and Leonard E. Swischuk 


OcroBER, 1969 





Fic. 15. Case vr. (4) Pulmonary arteriogram, arterial phase, showing a normal pattern on the right, but 
delayed filling of the left lower and upper lobes. Note the pruned appearance of the left lower lobe branches. 
(B) Pulmonary arteriogram, capillary phase, showing stasis of contrast material in the left lower lobe ar- 
terles, thus providing an excellent correlation with the abnormal lung scan. 


capillaries of the hypoplastic lung and 1so- 
topic activity was correspondingly de- 
creased. Cases mr and v represented in- 
stances in which the lung scan provided in- 
formation not clearly apparent on the plain 
roentgenograms. For example, in Case II 
(long standing foreign body with chronic 
inflammatory change), even though the 
left lung cleared after treatment, the lung 
scan convincingly showed persistently 1m- 
paired perfusion. It is postulated that the 
small undervascularized left lung repre- 





sented acquired pulmonary hypoplasia, and 
resulted from the long standing atelectatic 
and inflammatory process. Similarly, in 
Case v, a long standing inflammatory pro- 
cess with eventual hypoplasia of the right 
lung was thought most likely. At any rate, 
in both cases, the lung scan findings 
brought to light the fact that these patients 
were functionally dependent on one lung 
onlv. 

Cases Iv, vr and vir exemplified oc- 
casions in which the pulmonary scan pro- 





Fic. 16. Case vir. (4) Wilson-Mikity syndrome, partially resolved. Note the generalized overaeration, para- 
hilar infiltrate, right upper lobe atelectasis, and right lower lobe emphysema. (B) Lung scan showing patchy 
activity over the entire left lung, diminished patchy activity in the right lower lobe, and total absence of 


activity in the atelectatic right upper lobe. 
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vided correlative data only. Decreased per- 
fusion of the bronchiectatic left lower lobe 
in Case vi, and the atelectatic right upper 
lobe in Case vu, is self-evident. In Case 1v 
(tuberculous obstruction of the left main 
bronchus), although left lung obstructive 
emphysema was quite apparent on the 
chest roentgenogram, total absence of 
perfusion, as noted on the lung scan, was 
most striking. Furthermore, the second 
scan showed that return of perfusion of the 
left lung lagged behind roentgenographic 
clearing. 

On reviewing the information obtained in 
these latter cases, certain other potential 
uses of lung scanning became apparent. 
For example, lung scanning could be used in 
the preoperative assessment of patients 
with bronchiectasis, as it would outline 
areas of involvement not clearly seen on the 
plain roentgenograms. Still another use 
could be in the documentation and assess- 
ment of changing perfusion patterns in 
chronic respiratory diseases; 7.e., Wilson- 
Mikity syndrome, cystic fibrosis, etc. In 
such cases, the lung scan would provide a 
very accurate and continuing assessment of 
pulmonary perfusion, and would subject 
the patient to negligible radiation. 

In conclusion, it can be said that lung 
scanning is a valuable and easily performed 
procedure, providing useful data in the 
assessment of pulmonary disease in chil- 
dren. More specifically, it can be used to: 
(1) confirm a postulated diagnosis; (2) ob- 
tain data not clearly apparent on plain 
roentgenograms; (3) obtain data comple- 
mentary to those obtained from other 
studies; and (4) follow changing perfusion 
patterns in patients with chronic pulmo- 

nary disease. In general, the lung scan 1s 
probably more useful as a correlative study 
than as an absolute diagnostic procedure. 
Nonetheless, it has become an established 
investigative modality and it is possible 
that with increasing experience, it may sub- 
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stitute such studies as pulmonary arteri- 
ography and bronchography in selected 
cases. Ín addition, with the advent of 
shorter half-life isotopes (indium 113 iron 
hydroxide), and more rapid scanning de- 
vices (camera scanning), 1t will probably 
become a more widely applied diagnostic 
procedure in children. 
SUMMARY 

Seven children with chronic respiratory 
disease are reported and the pulmonary 
roentgenographic, arteriographic, bron- 
chographic and scanning findings cor- 
related. 

The scanning findings were specifically 
assessed and it is concluded that the infor- 
mation obtained complemented and en- 
hanced other available data. 


Leonard E. Swischuk, M.D. 
Department of Radiology 
Children's Memorial Hospital 
800 N.E. 13th Street 

Oklahoma City, Oklahoma 73104 


We would like to express our apprecia- 
tion to Dr. Carl R. Bogardus and Dr. Carl 
W. Smith for the use of the lung scans on 
these patients. 
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THE NORMAL CHEST ROENTGENOGRAM IN THE 
PRESENCE OF LARGE ATRIAL SEPTAL DEFECTS* 


By HAROLD A. BALTAXE, M.D., and KURT AMPLATZ, M.D. 


MINNEAPOLIS, MINNESOTA 


A? EARLY as 1875 Rokitansky empha- 
sized the presence of a large pulmo- 
nary trunk and a relatively small aorta as 
representing the main pathologic features 
of atrial septal defects. The chief roentgen- 
ologic signs of this congenital heart defect 
were first described by Assman in 1929.3 
He thought that the enlargement of the 
pulmonary artery and its branches repre- 
sented the main roentgenographic features 
of this entity. Several investigators, ^^ 
and more recently Lester and co-workers,’ 
have described an approach to the roent- 
genographic diagnosis of congenital heart 
disease based almost exclusively on the ap- 
pearance of the pulmonary vasculature. 
This physiologic approach to the roentgen 
analysis of heart disease is undoubtedly the 
best, but certainly not foolproof. In a re- 
cent report Lieber eż al.” have shown that 
increased pulmonary blood flow and ele- 
vated pulmonary venous pressure were 
identified roentgenographically in only 
about 60 per cent of the cases. We have 
noted that large left-to-right shunts due to 
an atrial septal defect may be present 
without roentgenologic signs of increased 
pulmonary flow or cardiac enlargement—a 
fact not emphasized in the radiologic liter- 
ature. It is the purpose of this study to re- 
port proven cases of atrial septal defects 
with large defects and normal chest roent- 
genograms and to analyze the cause of the 
apparent unusual pulmonary vasculature. 


MATERIAL 


The roentgenographic reports of 596 
patients with atrial septal defects proven 
either by cardiac catheterization or sur- 
gery were reviewed. Since all interpreta- 
tions had been rendered by experienced 
cardiovascular radiologists, it was felt that 


the reports were sufficient and therefore the 
chest roentgenograms were not reviewed. 
Thus, all patients with reported positive 
findings such as increased blood flow and 
enlarged pulmonary arteries were dis- 
carded. Only the roentgenograms of pa- 
tients with reported normal roentgen find- 
ings were reviewed and the clinical data 
were obtained. Out of 596 patients 14 had 
secundum atrial septal defects with nor- 
mal heart size and normal pulmonary vas- 
culature. Eleven females and 3 males whose 
ages ranged between 7 months and 42 years 
were selected for this study. Some cases of 
atrial septal defects and associated pulmo- 
nary stenosis were rejected, although they 
had normal pulmonary vasculature and 
normal heart size. Out of our material of 
I4 patients I2 were operated upon and the 
size of the defects were measured by the 
surgeons. Of the 2 patients who were not 
operated upon, 1 apparently refused sur- 
gery after catheterization, and the other 
had had the procedure deferred. Only pa- 
tients with large defects at time of surgery 
and catheterization were included in this 
study. The smallest shunt included was zo 
per cent. The shunts were either quanti- 
tated by oximetry or by contrast rfedium 
studies. The methyl iodide shunt detection 
method? was also used in many instances. 
The catheterization data were recorded and 
the pertinent results are shown in Table 1. 
Total pulmonary flow, systemic flow, total 
pulmonary resistance, and pulmonary ar- 
teriolar resistance were tabulated. 

The chest roentgenograms obtained prior 
to heart catheterization were utilized for 
the purpose of the study. Whenever avail- 
able, all 4 views of the heart were examined. 
Although measurements of the central and 
peripheral pulmonary branches have been 


* From the Department of Radiology, University of Minnesota Hospitals, Minneapolis, Minnesota. 
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Fic. 1. Posteroanterior chest roentgenogram of a 32 
year old female (Case 8) with an 89 per cent left- 
to-right shunt. Note the normal appearance of the 
pulmonary vasculature. 


suggested by others, only the visual ap- 
pearance of the pulmonary vasculature was 
recorded, as is done in everyday practice. 
Roentgenograms of satisfactory technical 
quality were evaluated as to heart size, size 
of the pulmonary artery segment, appear- 
ance of peripheral vasculature, size of the 
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right pulmonary artery in the lateral pro- 
jection and right ventricular enlargement. 

A review of the clinical histories of these 
patients showed that in spite of the pres- 
ence of large shunts, they all had minimal 
or no clinical symptoms. Most patients 
were referred to this institution because of 
a heart murmur heard since childhood, 
which was usually detected during a rou- 
tine physical examination. 


RESULTS 

A summary of the results is shown in 
Table t. 

All patients had normal pulmonary vas- 
culature and cardiac chambers as deter- 
mined by roentgenographic evaluation 
except Case 8, that of a 32 year old female 
who had right ventricular prominence but 
also normal pulmonary vasculature (Fig. 1; 
and 2, Æ and B). This patient had an 89 
per cent left-to-right shunt calculated by 
oximetry, but was never operated upon; 
therefore, the size of the defect could not 
be measured. The right pulmonary artery 
in the lateral projection was seen to be en- 
larged in I instance, that of Case 9 where a 
60 per cent shunt was found. In this patient 
an ostium secundum associated with an 





Fic. 2. (4) Lateral and (B) left anterior oblique roentgenograms of the chest (Case 8). Note the right ventric- 
ular enlargement, particularly well seen in the lateral projection. 
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anomalous pulmonary vein was found. 
Here again all other roentgen findings were 
negative (Fig. 3; and 4, < and 5). 

In as much as all left-to-right shunts 
were of at least co per cent, the defects 
anatomically were rather large. We found 
11 defects of the ostium secundum type, 
and 2 of those had anomalous pulmonary 
venous return to the right lung. One ostium 
primum measured 1.5 cm. in diameter. 

The ratio of total pulmonary flow (TPF) 
over systemic flow (SF) was almost always 
greater than 2. As has been stated previ- 
ouslv in the literature, the roentgen rec- 
ognition of increased blood flow is only 
possible when this ratio is 2 or greater. In 
Case 11, that of a 7 month old infant, the 
TPF/SF ratio was almost 7. The calculated 
shunt was 85 per cent, and vet the appear- 
ance of the heart and pulmonary vascula- 
ture was normal (Fig. 5, Æ and B). 

Total pulmonary resistance, systemic 
resistance, pulmonary arteriolar resistance 
were all normal with the exception of Case 
I1, who demonstrated signs of pulmonary 
hypertension. This child had elevated right 
ventricular and pulmonary artery pres- 
sures. 
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Fic. 3. Posteroanterior chest roentgenogram of a 19 
T "ames : ; E 
year old female,(Case 9) with a 60 per cent left-to- 
right shunt. No abnormalities are seen in this 
projection. 


DISCUSSION 


Atrial septal defect 1s one of the most 
common  acyanotic congenital cardiac 
anomalies and its clinical and. roentgeno- 
graphic picture has been well described 
by many authors. The left-to-right shunt 
in this condition ranges usually from 60 to 
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Fic. 4. (4) Lateral and (B) right anterior oblique roentgenograms of Case 9. The lateral projection reveals the 
enlargement of the right pulmonary artery. The right anterior oblique projection does not show right 
ventricular enlargement. 
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lG. 5. (4) Posteroanterior and (B) lateral roentgenograms of a 7 month old male infant (Case 11). No cardiac 
abnormalities are seen in spite of an 85 per cent left-to-right shunt. 


80 per cent, most commonly resulting in 
cardiomegaly and massive enlargement 
of the main pulmonary artery and its 
branches. Increased pulsations of the pul- 
monary arterial tree have been recognized 
for many years and are usually referred to 
as "hilar dance." However, occasionally a 
large atrial shunt may not be associated 
with increased pulmonary vasculature. Al- 
though Healey et 237.5 found 1 case where a 
larger atrial defect resulted in a perfectly 
normal chest roentgenogram, other such 
cases have not been reported in the litera- 
ture. 

It is a well known fact that increased 
blood flow as well as increased pressure may 
cause enlargement of the pulmonary 
arteries. In atrial septal defect the pulmo- 
nary resistance is usually normal or even 
lower than normal and thus the pulmonary 
arterial pressure is not elevated and pul- 
monary hypertension can be excluded as a 
cause of pulmonary arterial enlargement. 
Apparently the enlargement of the arterial 
tree is accomplished by active growth of the 
wall of the vessel since it does not appear 
to be abnormally thinned or stretched. 
Whenever the linear velocity of blood flow 
increases within a vessel, it tends to enlarge 
it and thus to reduce the speed of flow. 
What is the mechanism of this growth and 
where are the receptors which sense in- 


creased linear velocity of blood flow? Un- 
fortunately this basic question has not been 
solved as yet, but Rodbard eż 37.3 advanced 
an interesting theory, postulating the pre- 
sence of special receptor cells in the intima 
of the arteries responding to the drag. In- 
creasing drag due to more rapid blood flow 
presumably produces growth of the vessels. 
These authors used this theory to explain 
the occurrence of poststenotic dilatation, 
which according to them represents an ac- 
tive growth of the vessel rather than mere 
stretching. 

Thus, no good theory can be advanced 
to explain why some large atrial septal de- 
fects do not respond with marked enlarge- 
ment of the pulmonary tree. Two possibili- 
ties may be advanced: (1) It is conceivable 
that the roentgen examination is not sensi- 
tive enough to detect the vascular enlarge- 
ment, and that our cases fall into the 4o 
per cent group described by Lieber and co- 
workers,’ where increased pulmonary blood 
flow was not identified; (2) or, that the 
vessels in some instances do not respond to 
the increased blood flow and do not grow. 
A lung biopsy obtained during repair of the 
defect of Case 1 showed vessels of normal 
caliber. If this is true, one would have to 
postulate that whatever mechanism makes 
the vessels grow in the presence of increased 
blood flow is lacking in these patients. This, 
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however, does not explain why these hearts 
fail to enlarge. 

Regardless of what causes this phenom- 
enon, it is important for the radiologist to 
remember that he cannot exclude the pres- 
ence of a large left-to-right shunt at the 
atrial level on the basis of a normal chest 
roentgenogram. 


SUMMARY 


Atrial septal defects are usually of large 
magnitude and result in marked enlarge- 
ment of the pulmonary arteries. 

Fourteen cases of proven atrial septal 
defect with large shunts, normal heart size 
and vasculature are reported. 


A negative chest roentgenogram and a 
normal cardiac fluoroscopy do not exclude 
the presence of a large left-to-right shunt 
at the atrial level. 


Harold A. Baltaxe, M.D. 
Department of Radiology 
Cornell Medical Center 
New York Hospital 

525 East 68th Street 

New York, New York 10021 
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BRONCHIAL AND INTERCOSTAL ARTERIOGRAPHY 
IN NON-NEOPLASTIC PULMONARY DISEASE* 


By LUCEIL B. NORTH, M.D.,f S. F. BOUSHY, M.D.,t and VERNON N. HOUK, M.D.§ 


HOUSTON, TEXAS 


HE anatomic relationship of the sys- 

temic circulation of the lung to the 
pulmonary circulation has been studied ex- 
tensively in surgical and postmortem speci- 
mens.*/*19.! Recently selective catheteriza- 
tion of the bronchial arteries has been used 
to study diseases of the lung, particularlv 
neoplasms.? The purpose of this study 
has been to investigate by selective cathe- 
terization alterations in the pulmonary svs- 
temic circulation, both bronchial and inter- 
costal, in non-neoplastic pulmonary disease, 
and to correlate these findings with clinical 
evaluation and other special studies. 


MATERIAL AND METHOD 


The patients in this series were males be- 
tween the ages of 23 and 55 years, referred 
to the Pulmonary Function Laboratory for 
evaluation of pulmonary disease. Each was 
examined and a questionnaire pertaining to 
the respiratory tract was completed by the 
interviewing physician. Subsequently all 
patients had extensive pulmonary function 
studies, which have been previously de- 
scribed.? The roentgenographic procedures 
included chest roentgenograms and bron- 
chial and intercostal arteriograms in all 
cases. Most patients had pulmonary angio- 
grams, and bronchograms were done where 
indicated. A total of 37 patients were 
studied. 

The bronchial and intercostal arteries 
were selectively catheterized as described 
by Viamonte.? Eight milliliters of 60 per 
cent renografin* was injected manually 
into each bronchial or intercostal artery 


* Meglumine diatrizoate. E. R. Squibb & Sons, Inc. 


being explored. Anteroposterior chest 
roentgenograms were obtained with the pa- 
tient in the supine position immediately 
following each injection and in some in- 
stances oblique roentgenograms were also 
obtained for verification of the position of 
the vessels. Bronchial artery size was es- 
timated based on roentgenographic findings 
including increase in diameter, extension 
beyond the hilum and extent of peripheral 
branching. Figure 1, 7 and B demonstrates 
a normal bronchial arteriogram and pul- 
monary angiogram. Pulmonary vasculature 
was evaluated with pulmonary angiography 
in the maximum capillary phase based on 
distribution and the number of vessels 
visualized. 

No neurologic or other complications 
were encountered during or following the 
selective arteriography. All patients with 
evidence of atherosclerosis were excluded 
from the studies as were patients above 55 
years of age. 


RESULTS 


CHRONIC OBSTRUCTIVE PULMONARY 
DISEASE (COPD) 


(15 patients) 


The bronchial arteries in COPD were en- 
larged in all patients studied. This enlarge- 
ment was only mild to moderate in degree 
and did not correlate with alterations dem- 
onstrated by pulmonary angiography. The 
pulmonary vessels in the patients studied 
varied from normal to markedly diminished. 
Shunts between intercostal and pulmonary 
vessels were noted in patients with bullous 
emphysema. Representative patients illus- 


* Presented as an Exhibit at the Sixty-ninth Annual Meeting of the American Roentgen Ray Society, New Orleans, Louisiana, 


October 1-4, 1968. 


From the Radiology Service and Pulmonary Function Laboratory, Veterans Administration Hospital, Houston, Texas. 
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Bronchial and Intercostal Arteriography 
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Fic. 1. (4) Normal right bronchial arteriogram. This is the usual appearance of the right bronchial artery 
arising from a trunk supplying also the second and third intercostal arteries. Note the paucity of peripheral 
branching and the visible distribution of the bronchial artery limited to the hilum. (B) Pulmonary angio- 


gram on the same patient. 


trating these findings are presented in 
Figures 2, 4 and B, and 3, Æ and B. A 
more extensive report on this group of pa- 
tients has been published? 


PNEUMONIA 


(3 patients) 


Two patients had slowly resolving pul- 
monary densities suggesting malignancy 
and were referred for evaluation. Bronchial 
arteriography showed enlargement of bron- 
chial and intercostal arteries localized to 
the involved area. The exact duration of the 
disease in each case was not known, but 
the roentgenographic evidence of disease 
was present for more than 3 weeks in each. 
One patient is illustrated in Figure 4, 7—D. 


GRANULOMATOUS DISEASE 
(7 patients: tuberculosis, 4 patients; 
histoplasmosis, 3 patients) 

In these patients the known duration of 
disease ranged from 3 months to more than 
10 years. In some patients the bronchial 
arterial portion of the collateral blood flow 


was predominant, while in others the inter- 
costal blood supply predominated (Fig. 5, 
A and B; 6, Æ and B; and 7, 4 and B). 
When the disease was localized, the in- 
creased collateral blood flow was also lo- 
calized to the same area. All patients in 
this group had pulmonary angiograms. The 
increase in collateral blood flow was usually 
accompanied by decrease in pulmonary 
vessels to the involved area. One of these 
patients (Fig. 8, 7 and B) with unchanged, 
ill defined densities in the right upper lobe 
for a period of 10 years, experienced inter- 
mittent episodes of hemoptysis with no 
other symptoms. Oblique roentgenograms 
demonstrated pleural adhesions in the area; 
a bronchogram was normal. The third in- 
tercostal artery was enlarged and there 
were multiple anastomoses between this 
artery and pulmonary vessels. 


BRONCHIECTASIS 


(3 patients) 


The bronchial arteries in patients with 
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liG. 2. Chronic obstructive pulmonary disease (COPD). (4 and B) This patient has COPD of severe degre 
but an essentially normal pulmonary angiogram. The bronchial arteries are increased in caliber, show i 
creased tendency toward branching and extend more peripherally than normal. 


bronchiectasis were enlarged. The enlarge- 
ment, however, varied in degree and dis- 
tribution. In 1 patient with segmental 
bronchiectasis, normal pulmonary function 
studies and no evidence of fibrosis on roent- 
genograms, only the bronchial artery to the 
involved segment was enlarged. The bron- 
chial supply to other areas of the lung was 
normal in this patient (Fig. 9, Æ and B). 
Another patient with bronchiectasis local- 
ized in the upper lobe had evidence of 
generalized severe fibrosis on roentgeno- 
grams. This patient had severe reduction in 
pulmonary vessels and the bronchial ar- 
teries were the largest in the series. Al- 
though the pulmonary vessels were greatly 
diminished to the bronchiectatic segment, 
enlargement of the bronchial artery was 
most pronounced in the area of the more 
normal bronchi and where pulmonary ves- 
sels were better preserved (Fig. 10, 4—D). 
A third patient who had partial resection of 
the right upper lobe for bronchiectasis 


showed residual bronchiectasis in the r 
mainder of the upper lobe. Shunting b 
tween both bronchial and intercostal a 
teries to pulmonary vessels was noted | 
this patient, and indeed the same pulm 
nary vessel was noted to fill from separa: 
bronchial and intercostal arterial injectior 


(Fig. 11, 4-D). 


BRONCHIOLECTASIS 
(2 patients) 

Two patients with severe chronic ol 
structive pulmonary disease showed bror 
chiolectasis by bronchography, and mil 
enlargement of the bronchial arteries. On 
of these (Fig. 12, 4—D) showed extensiv 
pulmonary fibrosis and marked decrease i 
pulmonary vessels similar to the patien 
with bronchiectasis (Fig. 10, 4D). Th 
bronchial arteries were only mildly er 
larged in the 2 patients with bronchiolecta 
sis and were similar to other patients wit 
chronic obstructive pulmonary  diseas 
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ic. 3. Bullous emphysema. (4) This patient has severe COPD similiar to the patient in Figure 2. Multiple 
pulmonary vessels are filled from the upper intercostal arteries (arrows). The bronchial artery resembles 
that of the patient in Figure 2 and does not participate in the shunting. (B) Pulmonary angiogram shows 
moderate, generalized decrease in vessels with absence of vessels in the right upper lobe medially corre- 


sponding to a bullous lesion. 


(Fig. 2, £ and B). In the patients with 
bronchiectasis, the bronchial arteries were 
much larger in size. 
PULMONARY EMBOLI WITH AND 
WITHOUT INFARCTION 
(4 patients) 

In r patient with chronic obstructive 
pulmonary disease, pulmonary emboli were 
demonstrated in the right pulmonary ar- 
tery without evidence of infarction. The 
bronchial artery was mildly enlarged sim- 
ilar to the other patients with COPD (Fig. 
13, Á and B). Another patient had a 
history of repeated pulmonary emboli with 
infarctions for a period of 12 months before 
being seen at this hospital. The bronchial 
arteries in this patient were markedly en- 
larged and there was extensive vascular- 
ization of the scarred areas (Fig. 14, 4—-C). 


DISCUSSION 
The usual systemic blood supply of the 


lungs is by way of the bronchial arteries 
which are entwined around the bronchi. 
Multiple bronchial-pulmonary vascular 
anastomoses become functional in paren- 
chymal disease or in disturbances of pul- 
monary circulation.®7:*:% 4 [n this series, the 
intercostal arteries as well as the bronchial 
arteries have been shown to supply sys- 
temic blood to the pulmonary circulation. 
The same pulmonary vessel may receive 
systemic blood from either the bronchial or 
intercostal arteries or both (Fig. 11, 47—D). 
The bronchial and intercostal contribution 
to the pulmonary collateral circulation is 
best demonstrated by selective catheter- 
ization, the method employed in this study. 

Usually one arterial system (intercostal 
or bronchial) was the contributor to 
diseased areas. For example, in Figure 5, 
A and B, the chief contribution was by way 
of the bronchial artery, while in Figure 8, 
A and B, the main contribution to the 
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Fic. 4. Pneumonia. (4) Extensive peripheral infiltration is shown with (B) incomplete resolution in a 3 week 
period. (C) The bronchial artery to the right upper lobe is enlarged due to excessive supply to the scarred 
area (arrow). (D) This scarred area (arrow) is also supplied by a branch from the intercostal artery. 
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liG. 5. Tuberculosis. (4 and B) The left bronchial artery is markedly enlarged. The intercostal arteries 
shown here, as well as others examined but not demonstrated, show no shunting to pulmonary vessels. 
pm 
E ^ i 





Fic. 6. Tuberculosis. (4 and B) Multiple systemic-pulmonary shunts are demonstrated from the left second 
and third intercostal arteries (arrows in 4). The left bronchial artery arises from a common trunk with the 
right and shows moderate enlargement. 
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Fic. 7. Histoplasmosis. (4) Extensive shunting between intercostal and pulmonary vessels (arrow) is dem- 
onstrated in the contracted upper lobe. The bronchial artery to the right upper lobe is slightly enlarged; 
the supply to the lower lobe is normal. (B) Pulmonary angiogram shows marked reduction of vessels to the 


right upper lobe. 





AY 


Fic. 9. Segmental bronchiectasis. (4 and B) Segmental basilar bronchiectasis (arrow in 4) is the only ab- 
normality in the right lung and the patient has no evidence of airway obstruction. The bronchial artery is 
essentially normal except for peripheral visualization of the lower lobe artery surrounding the bronchiec- 
tatic area. 


area of granuloma was via the intercostal 
artery. The reason for the predominance of 
either system was not clear. It was not 
related to the duration of the disease nor to 
the extent of the parenchymal or pleural 
involvement. The only case where both 
bronchial and intercostal arteries were 


AAAS 





involved, especially 1n the same area, was 
in a patient who underwent surgery and 
now has residual bronchiectasis (Fig. 11, 
A-D). 

The difficulty in determining the cause 
of enlargement of the bronchial arteries 1s 
exemplified in patients with bronchiectasis. 


Fic. 8. Histoplasma capsulatum granuloma. (4) The third intercostal artery is markedly enlarged with ex- 
tensive shunting shown to the pulmonary vessels (arrow). The bronchial artery to the right upper lobe is 
slightly enlarged; the supply to the lower lobe is normal. (B) Pulmonary angiogram is normal except for 


slight decrease of vessels in the scarred area. 


336 Luceil B. North, S. F. Boushv and Vernon N. Houk OCTOBER, 1969 


à 


" 


A | 


p. 


Lu 


/ 





Fic. 10. Bronchiectasis. (4 and B) Extensive bronchiectasis involves the upper lobe of the right lung. Dif- 
fuse interstitial fibrosis is evident. (C and D) Marked increase in size and distribution of the bronchial 
arteries is demonstrated with simultaneous opacification of numerous pulmonary vessels. The increase in 
bronchial arteries is to the area where the pulmonary vessels are better preserved. 
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liG. 11. (4-D) Bronchiectasis. (B) The pulmonary vessels are filled around the hilum following injection of 
the bronchial artery. (C and D) Injection of the intercostal arteries also fills the pulmonary vessels (arrows). 
The same pulmonary vessels are filled by separate bronchial and intercostal injections (B and D). 
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l'1G. 12. Bronchiolectasis. (4) The chest roentgenogram resembles that of the patient illustrated in 
Figure 10/7 but the multiple peripheral ectatic changes are of different etiology. (B) The patient has 
severe airway obstruction. (C) The bronchial artery is mildly enlarged similiar to that in patients with 
chronic obstructive pulmonary disease. (D) Severe generalized reduction in pulmonary vessels is present. 
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lic. 13. Pulmonary emboli without infarction. (4 and B) Emboli are demonstrated in the right pulmonary 
artery (arrows in B). The bronchial artery is typical of the pattern seen in chronic obstructive pulmonary 


disease. 


In one of the patients the enlargement was 
localized to the bronchiectatic segment 
(Fig. 9, £ and B), while in another the en- 
largement was to the segment with relative- 
ly normal appearing bronchi (Fig. 10, 4- 
D). It 1s conceivable that the areas in- 
volved in bronchiectasis and lacking bron- 
chial blood supply are extensively supplied 
by intercostal arteries. Unless both bron- 
chial and intercostal arteries are visualized, 
the study of the pulmonarv collateral blood 
flow 1s incomplete. 

In bronchiectasis an important factor to 
be considered is the presence of parenchy- 
mal infection which was generalized in the 
patient demonstrated by Figure 10, 4—D, 
and localized to the bronchiectatic areas as 
shown in Figure 9, Z and B. In one patient 
the part of the lung with residual scarring 
after pneumonia showed extensive bron- 
chial and intercostal collateral blood supply 
(Fig. 4, 44-D). Furthermore, the level of 
bronchial disease 1n stimulating increased 
bronchial arterial supply may be important. 


In our cases of bronchiolectasis (Fig. 12, 
4D), the bronchial artery was only mildly 
enlarged similar to other cases of chronic 
obstructive pulmonary disease. In bron- 
chiolectasis the site of involvement of the 
airways is at the bronchiolar level and 
distal to areas with significant blood supply 
via the bronchial arteries. In bronchiectasis 
where the bronchial arteries are markedly 
enlarged, the site of disease is at the bron- 
chial level where normally there is abun- 
dant supply of bronchial arteries. This 
implies that the bronchial arteriogram may 
be helpful in differentiating between bron- 
chiectasis and bronchiolectasis. In the for- 
mer the bronchial arteries are significantly 
enlarged, whereas in the latter they are not. 
The bronchial arteriogram is especially 
helpful as a diagnostic means in patients 
with severe disability and respiratory in- 
sufficiency, as it is a more tolerable pro- 
cedure than bronchography and does not 
further compromise pulmonary function. 


Obviously there are many factors in- 
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Vic. 14. Pulmonary embolization with infarction. (4) Extensive embolization is evident bilaterally. 
C) Bilateral bronchial arteriograms show marked vascularization of the infarcted areas. 
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volved in increasing collateral flow to the 
lung. These include the level of airways in- 
volved by the disease and the presence and 
type of parenchymal disease. It is also well 
known that disturbance of the pulmonary 
circulation can cause increase in collateral 
pulmonary flow.°® 

Data on bronchial artery changes after 
alteration of the circulation secondary to 
pulmonary embolization in man are 
limited. In the absence of infarction and 
complete occlusion of the pulmonary ar- 
tery, pulmonary embolization may not 
cause increased bronchial artery supply, as 
shown in one of our patients (Fig. 13, 7 
and 5). This patient, reported previouslv;? 
was studied as one of the group with 
chronic obstructive pulmonary disease and 
had repeated episodes of cardiac failure 
accompanied by severe bronchospasm. The 
second patient studied in this series had 
extensive bilateral pulmonary infarction 
and the bronchial arteries were markedly 
enlarged. In a clinical study such as this, it 
is dificult to separate the various altera- 
tions in pulmonary vessels and paren- 
chyma which may cause increase in pul- 
monary collateral blood flow. Sometimes 
even visualization of the pulmonary ves- 
sels by angiography may not reflect the 
true anatomic status. Lack of filling of pul- 
monary vessels mav be due to reverse flow 
of blood in the pulmonary arteries secon- 
dary to shunting from systemic vessels. 

Shunting from svstemic vessels to the 
pulmonary vessels was frequently seen in 
pulmonary disease, but hemoptvsis was 
rare in this series. This should not detract 
from the fact that anastomoses between 
the high pressure systemic arteries and the 
low pressure pulmonary vessels may be a 
significant factor in hemoptvsis. Recurrent 
significant hemoptysis secondary to shunt- 
Ing can occur in granulomatous disease as 
illustrated in one patient (Fig. 8,77 and B). 
Visualization of large anastomoses between 
systemic and pulmonary vessels in this pa- 
tient with recurring hemoptysis for 1o 
years allowed the decision to do a right 
upper lobectomy, resulting in no further 
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episodes of hemoptysis for more than 1 
vear. 


CONCLUSIONS 


1. Selective catheterization of bronchial 
and intercostal arteries demonstrates that 
either or both may supply systemic blood 
to the lung in pathologic conditions. Pleu- 
ral disease is necessary for participation of 
the intercostal artery. However, there ap- 
pears to be no correlation between extent of 
pleural involvement and intercostal col- 
lateral blood flow to the lungs. 

2. Unless both bronchial and intercostal 
arteries are visualized, the study of pulmo- 
nary collateral blood flow is incomplete. 

3. Bronchial arteriography appears to 
differentiate. between bronchiectasis and 
bronchiolectasis. In the former, the bron- 
chial arteries are enlarged, while in the lat- 
ter they are not. 

4. In patients with unexplained hemop- 
tysis, selective catheterization of the 
bronchial and intercostal arteries may be 
helpful in identifying the site of the bleed- 
ing. 

5. No change in the bronchial artery was 
observed in 1 patient with embolization 
without infarction. In 1 patient with in- 
farction, the bronchial arteries were en- 
larged and showed vascularization of the 
infarcted areas. 

6. In chronic obstructive pulmonary 
disease the bronchial arteries show mild to 
moderate generalized enlargement. The 
degree of enlargement did not correlate 
with the symptoms, physiologic impair- 
ment or distribution of the pulmonary 
vessels. 


SUMMARY 


Selective catheterization of the bronchial 
and intercostal arteries was performed to 
evaluate alterations in the pulmonary sys- 
temic circulation in non-neoplastic pul- 
monary disease. 

Correlation of these studies with other 
clinical and special data is attempted to 
better understand pulmonary systemic cir- 
culation. 
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UNEVEN DISTRIBUTION OF PULMONARY BLOOD 
FLOW BETWEEN LEFT AND RIGHT 
LUNGS IN ISOLATED VALVULAR 
PULMONARY STENOSIS* 





By JAMES T. T. CHES 


M.D., t ARVIN E. ROBINSON, M.D.,f JACK K. GOODRICH, M.D.,$ 


and RICHARD G. LESTER, M.D.| 


DURHAM, NORTH CAROLINA 


HE intrapulmonary vasculature in iso- 

lated valvular pulmonary stenosis has 
been considered to be roentgenographically 
normal.) ++. Stimulated by the observation 
that the dynamic (fluoroscopic) pattern in 
such patients shows increased pulsations in 
the left pulmonary arterial tree as com- 
pared with the right, a careful study of vas- 
cular patterns as revealed by analysis of 
conventional roentgenograms, radionuclide 
lung imaging and pulmonary angiography 
was undertaken. 

This study revealed an appreciable in- 
equality in the pulmonary vasculature be- 
tween the 2 lung fields, in favor of the left, 
demonstrable by all 3 modalities. Further- 
more, this phenomenon was almost com- 
pletely reversible with pulmonary valvu- 
lotomy. 

In cases of infundibular pulmonary ste- 
nosis or valvular pulmonary stenosis associ- 
ated with secondary infundibular hyper- 
trophy, there was no significant vascular 
distribution inequality. In cases of secun- 
dum type atrial septal defect, the intra- 
pulmonary vasculature was diffusely and 
symmetrically increased without appreci- 
able selectivity for either lung. 

Therefore, by comparing the pulmonary 
vascularity between the left and right 
lungs, one can expect to differentiate val- 
vular pulmonary stenosis from infundibu- 
lar stenosis or from atrial septal defect 
(Fig. 1, A-D). 


In the evaluation of these patients, 


radionuclide lung imaging appeared to be 
of most striking value. 


MATERIAL AND METHODS 


Eight patients with proven isolated pul- 
monary stenosis (pulmonary stenosis with 
intact ventricular septum and without 
transatrial shunt) were studied in the fol- 
lowing manner: 


1. Conventional roentgenographic anal- 


ysis. 
2. Cardiac catheterization and angiocar- 
diography. 


3. Anterior and posterior pulmonary 
scanning, using macroaggregated hu- 
man serum albumin tagged with io- 
dine 131. Initially, lung scanning was 
performed with rectilinear scanners. 
More recently, lung images were ob- 
tained with the scintillation camera. 
The scintillation camera provides for 
electronic division of the detector for 
vertical separation of the lungs. A 
visual examination as well as ditfer- 
ential quantitative data were obtained 
from each lung for critical evaluation 
of the pulmonary blood flow on each 
side. 

4. Postoperative chest roentgenograms 
and lung scans were compared with 
the preoperative studies. 

Five patients had pure valvular 
stenosis. There were 2 patients with 
pure infundibular pulmonary stenosis 
and r patient with valvular pulmo- 
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l'iG. 1. Posteroanterior chest roentgenograms. (4) Normal subject (N.M.) showing no enlargement of the 
right ventricle or of the main pulmonary artery. The pulmonary vasculature is normal and equallv distri- 
buted on both sides. (B) Patient (S.S.) with isolated valvular pulmonary stenosis showing dilatation of the 
main pulmonary artery and its left branch with diminution of its right branch. There is also increased 
intrapulmonary vascularity on the left and decreased vasculature on the right. (C) Patient (M.R.) with 
pure infundibular pulmonary stenosis showing enlargement of the main pulmonarv artery but normal 
pulmonary vasculature. (D) Patient (S.B.) with atrial septal defect showing uniformly increased pul- 
monary vasculature without differentiation between the left and right lungs. The cardiovascular silhouette 
bears a striking similarity with that of valvular pulmonary stenosis. 


nary stenosis associated with secon- 
dary infundibular hypertrophy. 

s. Normal anterior and posterior lung 
Images and quantitative data were ob- 
tained from several subjects free of 
cardiac abnormality using the scintil- 
lation camera as described above. 


RESULTS 
In normal subjects, the right-to-left 
ratio of the pulmonary blood flow ranged 
from 53/47 to 59/41 anteriorly and 51/49 
to 53/47 posteriorly (Table r; and Fig. 2, 
44 and B). The lung images in all 4 patients 
with valvular pulmonary stenosis showed 
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definite inequality of pulmonary blood flow 
in favor of the left lung, a reversal of the 
normal pattern (Fig. 2, C and D; 3C; and 
4; C and D). On roentgenograms, 4 of the 
5 patients showed more pulmonary vascu- 
lature on the left than on the right; 1 pa- 
tient (J.C.) failed to manifest this abnor- 
mal pattern, even though the lung scans 
were clearly positive. Two patients from 
this group were treated with pulmonary 
valvulotomy. One of the two (K.K.) 
showed evidence of postoperative equali- 
zation of pulmonary vasculature on the 
roentgenograms (Fig. 4, 4 and B); the 
other (J.C.), who had normal pulmonarv 
vasculature on roentgenograms pre- and 
postoperatively (Fig. 3, 7 and 5), showed 
almost complete recovery from the uneven 
blood distribution. pattern on the post- 
operative lung scans (Fig. 3, C and D). One 
patient. (M.R.) with pure infundibular 
pulmonary stenosis showed normal pul- 
monary vasculature on the roentgenograms 
(Fig. 1C). However, a slight but definite 
discrepancy in pulmonary blood flow, in 
favor of the left side, was shown by the 
quantitative data of lung scanning (Table 


TABLE I 


DATA ON 7 NORMAL SUBJECTS 














Radionuclide Per Cent 
| Uptake R/L Lung after 
Pat Cay Age [Intravenous Injection 
atient eX | (yp) of I133 MAA 
Anterior Posterior 
D.R. | LI c8/42 * 
K.A M 7 59/41 pra 
D.M | I 13 64/ 406 * 
CB. | 7 63/47 | 51/49 
E.l | 8 * | 52/48 
——— : — " 
N.M. M | LI 54/40 | 51/49 
INR: F | 4 56/44 








* Off-center positioning prevented accurate quantitative deter- 
minations. R/L=ratio between the right and left side; I3! MAA 
= macroaggregated albumin tagged with iodine 131. 
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Fic. 2. Lung scans. (4) Anterior scan on a normal 
subject (N.M.) showing slightly more radioac- 


tivity on the right than on the left—a normal 


pulmonary blood flow pattern. (B) Posterior scan 
on the same patient showing a similar pulmonary 
blood flow pattern. 


11), although subjective observation of the 
scans was equivocal (Fig. 2, A and 7). One 
patient with pure infundibular pulmonary 
stenosis with an insignificant membra- 
nous ventricular septal defect shunting left- 
to-right, showed a normal pulmonary vas- 
culature both on roentgenograms and on 
lung scans. This was also the finding in a 
patient who had valvular pulmonary ste- 
nosis with secondary infundibular hyper- 
trophy (Table 11). 


DISCUSSION 


In 1961, Dollery and co-workers? studied 
the regional pulmonary blood flow in nor- 
mal subjects and in patients with congeni- 
tal heart disease, using carbon dioxide 





lic. 2. (C) Anterior scan on a patient (S.S.) with 
isolated valvular pulmonary stenosis showing a 
striking uneven distribution of radioactivity, 
more in the left lung than in the right. (D) Pos- 
terior scan on the same patient showing the same 
reversal of normal pulmonary blood flow pattern. 


labeled with oxygen 15. They found a sig- 
nificantly greater blood flow through the 
left upper lung in patients with isolated 
pulmonary stenosis. This observation was 
consistent with our study result, although 
our methodology was quite different. While 


Chen, Robinson, Goodrich and Lester 





OCTOBER, 1969 


they emphasized the upper zone of both 
lungs, we monitored each lung as a whole. 
The right-to-left ratio of the pulmonarv 
blood flow in normal subjects was com- 
pletely reversed between their values and 
ours. We found when each complete lung 
area was monitored, that the right lung al- 
wavs had more blood flow than the left. In 
1966, Tauxe and co-workers!? studied re- 
gional pulmonary blood flow in a 58 year 
old normal man by means ot a 7090 IBM 
Computer following the intravenous injec- 
tion of 201 uc of iodine 131 labeled albumin 
in microaggregated form. Their results 
showed a higher uptake of radioactivity in 


Fic. 2. (EK) Anterior scan on a patient (M.R.) with 
pure infundibular pulmonarv stenosis showing no 
apparent uneven distribution in pulmonary blood 
flow between the two lungs. (F) Posterior scan on 
the same patient showing no appreciable uneven- 
ness in pulmonary blood flow between the two 
sides. 
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Fic. 3. Chest roentgenograms and lung scans on a patient (J.C.) with isolated valvular pulmonary stenosis. 
(4) Preoperative chest roentgenogram showing no apparent abnormality in pulmonary vasculature. (B) 
Postoperative chest roentgenogram showing no apparent change in his pulmonary vasculature. (C) Pre- 
operative anterior lung scan showing striking inequality of pulmonary blood flow, in favor of the left side. 
(D) Postoperative anterior lung scan showing a recovery from his abnormal blood flow pattern as com- 


pared to C. 


the right lung at all levels regardless of the 
difference in body posture. Furthermore, 
they found that left-to-right ratios derived 
from the anteroposterior projections were 
lower than those from the posteroanterior 
projections. This phenomenon was ex- 
plained by the fact that “the heart occu- 
pies an anterior position and obscures rela- 
tively more of the left lung from the detec- 
tor probe.” These results are in accord with 
ours. Most recently, Perloff and associ- 


ates? reported a right-to-left ratio of left 
pulmonary blood flow of 52+3 to 4843 
per cent in normal subjects and a ratio of 
$3 to 47 per cent in patients with ostium 
secundum atrial septal defect, using a mon- 
itoring technique similar to ours. 

Classic roentgen findings of valvular 


pulmonary stenosis are familiar to the 
radiologist. These findings include post- 


stenotic dilatation of the pulmonary arte- 
rial trunk with an inequality in caliber and 
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Fic. 4. Chest roentgenograms and lung scans on another patient (K.K.) with isolated valvular pulmonary 
stenosis. (4) Preoperative chest roentgenogram showing greater pulmonary vasculature on the left than 
on the right. (B) Postoperative chest roentgenogram showing some recovery from his abnormal vascular 
pattern as compared to 4. (C) Preoperative anterior lung scan showing striking inequality in pulmonary 
blood flow, in favor of the left side. (D) Preoperative posterior scan showing the same. 


in magnitude of pulsations of the 2 main 
pulmonary arteries, favoring the left.^?. 55? 
This phenomenon prompted us to pursue a 
more detailed observation of the entire 
pulmonary vasculature, from the hilus to 
the periphery of the lungs, with the thought 
that intrapulmonary arterial branches 
might also show an inequality in caliber be- 
tween the 2 lungs. The force that distends 
the lumen of the left branch of the pulmo- 
nary artery could be explained by the ana- 
tomic and physiologic interrelationship be- 
tween the pulmonary arterial trunk and its 
two branches in isolated valvular pulmo- 
nary stenosis. Cineangiocardiography in pa- 
tients with valvular pulmonary stenosis re- 
veals a jet of blood from the right ventricle 


to be forced through a dome-shaped stenot- 
ic valve. This courses mainly in the direc- 
tion of the central axis of the left pulmo- 
nary artery and, more or less, perpendicular 
to the axis of the right pulmonarv arterv. 
Because of the leftward streaming of the 
pulmonary arterial low produced by the 
Jet effect, a hemodynamic phenomenon 
occurs that distends not only the pulmo- 
nary arterial trunk and the left pulmonary 
artery but also the more distal branches 
carrying considerably more blood into the 
left lung than into the right (Fig. 5, 7 and 
B 

The left-sided differential flow pattern 
under these circumstances is consistent 
with the laws of fluid dynamics. Accord- 









































































































































T © 7 - : 
Vor. 107, No. 2 Isolated Valvular Pulmonary Stenosis 349 
Tase II 
DATA ON 8 PATIENTS WITH ISOLATED PULMONARY STENOSIS 
: co Pads | oe ee re | Reversibility of Abnormal 
Roentgenologic Findings | Lung Scanning Data | Pulmonary TE a 
: a = = after Surgery 
oP |) oa ee DE CUM. i Changes of | Radioisotope uptake Rt. «Lf. NE ee eee ee 
9 Right tral pulmonary . intrapulmonary lung (percent uptake R/L lung) | ung scanning data 
bate Tus Age Pul- | Ventricle arterial branches’ vascularityt Qo qu -— 
“574 |tyr.)| mon- | Systolic - Plain | Radioisotope uptake 
_ary | Pressure Plai ef] | | Roent- Rt. <Lf. lung (per 
Steno-|(mm. Hg) R ain inei is "e geno- cant uptake R/L lung) 
osis oent- ng10 oeni- | Angio- Anterior Posterior gram |— — - - 
geno- gram geno- gram Antenor Pos: 
gram | gram | | | terior 
K.K M T 109 + + ++ | +++] ++ | +++ (31/69) | +++ (31/69) | ++ 
A — z i o mE 7 bm E o i A kes Pre ! | f 
Lc. M| s|* 75 | ep ee d | = +++ (37/65) | +++ (35/65) | — | +++ (51/49) 
9.3 F I7 | V 41 E — + + -+ +++ (40/60) | +++ (40/60) 
LE. | F |26|) mé. | pa ju | 4. be al gw 
I-— h A f m s 7 p 
BH. |F | 34| \ w | ee) ese | eee 4 tt | +++ 
M.R. | M | 14 | I 5 | + + + -= — (50/50) — (48/52) | 
W.Y.() M 26 | I 69 t + = = NET = | 
V.P. F | IS V -FI 95 + -4 = = — = 
V =valvular; [=infundibular; V +I =valvular with secondary infundibular; — =negative or normal; + =atypical change: dilatation of main pul- 
monary artery without alteration of its branches; + =slight; + + =moderate; -+++ —marked; Rt. «Lf. —left side greater than right side; R/L 


=ratio between the right and the left side; It MAA —macroaggregated albumin tagged with iodine 131; ( ) denotes that this patient had an assoclated 
insignificant ventricular septal defect; * denotes dilatation of main pulmonary artery and its Jeft branch with or without diminution of its right branch; 
t denotes disparity of the intrapulmonary vasculature between right and left lungs, in favor of the left. 


ing to Bernoulli’s theorem of fluid in mo- 
tion, lateral pressure 1s reduced at a nar- 
rowing where there is a conversion of pres- 
sure energy into velocity energy. There- 
fore, a forceful jet through a narrowed 
valve creates a sucking action facilitating 
blood flow to the left pulmonary artery at 
the expense of the right. Another expression 
of this phenomenon is the presence of nega- 
tive systolic waves (Venturi waves) in the 
pulmonary artery pressure tracings in 
valvular pulmonary stenosis.’ 

In pure infundibular pulmonary steno- 
sis, the jet of blood from the right ventricle 
through the narrowed infundibulum trav- 
els mainly from the stenotic segment to 
the pulmonic valve. It is weakened by the 
relatively normal valve as it enters the 
main trunk of the pulmonary artery. The 
turbulence, therefore, is primarily con- 
fined to the infundibular chamber and does 
not result in significantly unequal distribu- 
tion of the pulmonary blood flow. By the 
same token, the presence of secondary 1n- 
fundibular hypertrophy lessens or pre- 
vents the usual dynamic effects of valvular 
pulmonary stenosis. 

Since the abnormal pulmonary blood 
flow pattern in valvular pulmonary steno- 


sis is reversible with surgical correction, it 
is conceivable that such reversibility may 
eventually be used to gauge the degree of 
postoperative recovery. 


SUMMARY 


Seven patients without cardiac abnor- 
mality and 8 patients with isolated pulmo- 
nary stenosis were studied by chest roent- 
genographic analysis, cardiac catheteriza- 
tion with angiocardiography, and radio- 
nuclide (I?! MAA) lung imaging. 

All 5 patients with valvular stenosis 
showed an uneven distribution of pulmon- 
ary blood flow between the left and right 
lungs, in favor of the left. This was a re- 
versal of the normal pattern. 

Two patients with pure pulmonary in- 
fundibular stenosis and 1 patient with 
valvular pulmonary stenosis with secon- 
dary infundibular hypertrophy showed ei- 
ther normal pulmonary vasculature or 
shift of flow from the right to left which 
could be appreciated only by the quantita- 
tive data in radionuclide lung studies. 

Roentgenographic analysis plus lung 
scanning appears to be very promising in 
the differentiation of valvular pulmonary 
stenosis from other types of pulmonary 
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l'1G. §. Right ventriculograms on a patient (K.K.) with isolated valvular stenosis. (4) Posteroanterior view 
showing enlargement of the main and left pulmonary arteries but a relatively small right pulmonary 
artery. The distal branches of the pulmonary artery also show a larger caliber on the left than on the right. 
(B) Lateral view showing the passage of the blood flow from the right ventricle through the stenotic valve 
more or less parallel to the central axis of the main pulmonary artery with that of its left branch producing 
a leftward streaming. The poststenotic dilatation of the main pulmonary artery and its left branch are 
again seen in contrast to the much smaller right branch. 
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septal defect. It should also be valuable in London, 1965, p. 659. 


a j . - c. FRIEDBERG, C. K. Diseases of the Heart. W. B. 
ascertaining the therapeutic results of sur- ? “G a dur Pp 
i = Saunders Company, Philadelphia, 1966, pp. 
gery in valvular pulmonary stenosis. [nocet 
ee 6. Horman, E. On circumscribed dilatation of an 
James T. T. Chen, M.D. 


artery immediately distal to a partially occlud- 
ing band: poststenotic dilatation. Surgery, 
1954, 36, 3-24. 

7. Hurst, J. W., and Locvg, R. B. The Heart, 
Arteries and Veins. McGraw-Hill Book Com- 


Department of Radiology 
Duke University Medical Center 
Durham, North Carolina 27706 


REFERENCES pany, New York, 1966, p. 384. 
8. PERLorr, J. K., LEBavzgn, E. J., Miarr, A., 
I. Brouwr, S. G., Jr., McConp, M. C., Komesu, S., DELEON, A. C., Jr., and CaurriELp, W H, 
and Lanier, R. R. Roentgen aspects of iso- Differential quantification of pulmonary ar- 
lated valvular pulmonic stenosis. Radiology, terial flow in left to right shunt atrial septal 
1954, 62, 337-343. defect using 131 I macroaggregated albumin. 
2. Desiters, D. T., Emmanour.ipes, G. C., and Abstracts of Papers, 18th Annual Scientific 
GvEpEs, M. T. Severe pulmonary stenosis and Session, American College of Cardiology, Feb. 
atresia. Radiol. Clin. North America, 1968, 6, 26-March 2, 1969. 
367-382. 9. SILVERMAN, B. K., Napas, A. S., WiTTENBORG, 
3. Dorrenv, C. T., West, J. B., Witcxen, D. E.L., M. H., Goopare, W. T., and Gross, R. Pul- 
and HuGu-Jones, P. Comparison of pul- monary stenosis with intact ventricular septum. 
monary blood flow between left and right Am. J. Med., 1956, 20, 53-64. 
lungs in normal subjects and patients with 10. Tauxe, W. N., Burcue yt, H. B., CHAAPEL, 
congenital heart disease. Circulation, 1961, 24 D. W., and Srnav, A. Quantitating effect of 
617-625. gravity on lung scans of macroaggregates of 
4. Epwarps, J. E., Carey, L. S., NEvrELp, H. N., albumin I 131. F. Appl. Physiol., 1966, 21, 


and Lester, R. G. Congenital Heart Disease. 1381-1386. 


Vor. 107, No. 2 


VASCULAR ABNORMALITIES OF THE LEFT LOWER 
LOBE OF THE LUNG IN CONGENITAL 
HEART DISEASE* 


By A. CASTELLANOS, M.D.,t and F. 


MIAMI, FLORIDA 


INCE the beginning of the age of angio- 

cardiography, it has been possible to 
accurately diagnose abnormalities of the 
pulmonary vascular tree in congenital and 
acquired diseases. The arterial, the capil- 
lary, and the venous phases have proven 
to be of value to this aim. 

When an abnormal arterial or venous 
pattern is present in the upper lobes or in 
the right lower lobe, its explanation, gen- 
erally speaking, is simple. But when this 
occurs in the left lower lobe, with or with- 
out cardiomegaly in a case of congenital 
heart disease, knowledge of its cause is 
imperative. Although massive and partial 
obstructive collapse of the left lung in 
children with congenital heart disease has 
been reported, the medical literature about 
it is very scant. 

The purpose of this paper is to study 
these abnormalities in cases of congenital 
heart disease, to establish the different 
patterns found, and to explain them, as 
well as to point out the differential dine 
noses from similar conditions. 

Other abnormalities of the pulmonary 
vasculature have been described up to this 
time; congenital arterio-venous fistulas, 
varicosities of the pulmonary vein, etc. 
Because none of these were found in our 
series of cases, they are not discussed in 
this paper. 


MATERIAL AND METHOD 


One hundred and eight cases of con- 
genital heart disease 


ASD s of P.5., and 14 of T, of Fallot) 


were studied (Table 1). In all of the cases, 


(32 of V5... 32-08 
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conventional venous angiocardiographies 
were performed. In most of them, a biplane 
automatic rapid film changer (Elema- 
Schónander equipment), 14X14 inches, 
was used, although only roentgenograms 
taken in the anteroposterior position were 
considered in our study. 

The injection was made through a 
Cournand catheter (No. 5, 6, or 7; 80 or 
100 cm. long), at a pressure of 300 to 700 
Ib./sq. inch. Hypaque 75 per cent was used 
and a test dose of 1 to 1.5 ml./kg. of body- 
weight was injected in approximately I to 
I.5 seconds 1n order to detect any allergic 
reaction. 

As usual, a continuous electrocardio- 
graphic recording was obtained simul- 
taneously with a special device marking 
the moment of each roentgen ray ex- 
posure by means of a Sanborn Poly-Viso 
monitor which enabled us to correlate each 
film with the time of the cardiac cycle at 
which it was exposed. The injection was 
made into the superior vena cava, pulmo- 
nary artery, or into the inflow of the right 
ventricle. Three or five films per second 
were exposed during the levo phase of the 
angiocardiography. Conventional cardiac 
catheterization was performed in all the 
cases prior to the angiocardiographic study. 
Pulmonary and systemic flows were esti- 
mated according to Fick's principle. Roent- 
genograms (cardiac series, including barium 
swallow in oblique projection) were made 
and the C.T.I. was used to estimate the 
size of the heart. The areas of the left 
atrium and the left ventricle at the end- 
diastole in anteroposterior projection? 


* From the National Children's Cardiac Hospital, Miami, Florida. 
Research work supported in part by Grant HE-6514, National Institute of Health, Department of Health, Education and Welfare, 
Public Health Service, Bethesda, Maryland; and in part by the Heart Association of Greater Miami. 


T Research in Pediatric Cardiology, F.A.A.P., F.A.P.S. 


1 Medical Director of the National Children's Cardiac Hospital. 
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TABLE I 


SURVEY OF MATERIAL, SUMMARY OF RESULTS, LIST OF ABBREVIATIONS 








B.S.A. Body surface area. 
C.T.I. Cardio-thoracic index. 
P.F.l. Pulmonary flow index. 
V.S.D. Ventricular septal defect, 
A.S.D. Atrial septal defect. 
P.S. Pulmonary stenosis. 
T. of F. Tetralogy of Fallot. 


were used to estimate the size of those 
cardiac cavities. 

Bronchograms were not made in any 
case. 

The abnormal vascular patterns found 
in the left lower lobe were grouped as 
follows: 

I. Normal or dilated arterial segment of 
the left lower lobe; pulmonary veins with a 
diameter less than normal; prolonged 
angiographic segmental transit time 
(A.S.T.T.) (Fig. 1, 4-D).^? 


2» 


Ah A NS 


1 
No. of B.S.A. (m.?) 
Cases Range Average 
32 0.40-1.80 
32 0.68-1.59 
29 0.621. §3 
Ig O.40-I1.50 





——— 


C.T.I. P.F.I. (L/min./m.?) 

Range Average Range Average 
0.42—0.69 2.6-21.0 8.9 
0.45—0.69 3.0-23.0 10.4 
0.40-0.65 1.7— 6.2 3.5 
0.37-0.60 1.5— 4.6 $4 





2. Arterial segment and pulmonary veins 
with a caliber less than normal; very slight 
clumping of these vessels (Fig. 1, 4—D); 
prolonged A.S.T.T.; no triangular opacity 
visible through the cardiac silhouette. 

3. Very narrow arterial segment and 
very thin pulmonary veins, characteris- 
tically clumped; pulmonary atelectasis of 
the lobe evidently present (Fig. 1, 4—D); 
extremely prolonged A.S.T.T.; triangular 
opacity seen through the heart shadow; 
lack of air bronchogram. 





Fic. 1. Diagrammatic representation of the normal pattern of the arteries and veins of the basal segments of 
the left lower lobe and of Types 1, 2, 3. (4) Normal pattern—to the left is the arterial segment, and to the 
right is the venous segment. Note the dichotomous branching of these vessels. (B) Type 1. (C) Type 2. 
(D) Type 3. (See text.) 
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4. Small pulmonary arteries and veins, — M 
but without crowding of these vessels; pro- 
longed A.S.T.T.; normal bronchial tree L.U.P. V. 
(Fig. 2). 


P 

s 
Uo 
Ww 


RESULTS LE F T 


Figures 3 and 4 show the size of the left 
atrium in cases of V.S.D., A.S.D., P.S. and 
T. of Fallot. Figure 5 shows the size of the 
left ventricle in cases of V.S.D. and A.S.D. 


VENTRICULAR SEPTAL DEFECT 1P 
Eight out of 32 cases (25 per cent) 
studied presented abnormalities of the pul- 
monary vessels of the left lower lobe. Type 
I was seen in 3 cases, Type 2 in 2, and Type 
5 in 3. These abnormal findings were never 
found in cases with a C.T.I. of less than 
o.6o. However, cases without this pattern 
were found which had a greater C.T.I. 
(Fig. 6). 


ATRIAL SEPTAL DEFECT 





ATRIUM 


Two out of 32 cases (6 per cent) revealed 
an abnormal vascular pattern. There was 
1 case of Type 1 and 1 case of Type 2. Both ,. | | 

, ; Met Fic. 2. Diagrammatic representation of the venous 
cases presented a moderate cardiomegaly N P M. ar | 
oig segment in Type 4. L.U.P.V.=left upper pul- 
(0.57 and 0:59 C. T. respectively). At the monary vein; L.L.P.V.=left lower pulmonary 
same time, some cases with huge cardio- — vein. 





B.S. A.( M?) 


Fic. 3. This scattergram shows the size of the left atrium (LA) in cases of ventricular septal defect (V.S.D.) 
and atrial septal defect (A.S.D.). The solid line represents the normal regression equation line. The legend 
indicates the types of abnormal patterns found. H.P.R. — high pulmonary resistance; B.S.A. — body sur- 


face area. 
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Fic. 4. The size of the left atrium in cases of pulmo- 
nary stenosis (P.S.) and tetralogy of Fallot (T. of 
F.) See legend of Figure 3. 


megaly did not show any of the abnormal 
vascular patterns (Fig. 7). 


PULMONARY STENOSIS 
TABLE II 

Three out of 29 cases belonged to the in- 
fundibular tvpe; the remainder were of the 
valvular type. Significant asynchronic ang- 
lographic transit time was found in 4 cases 
(14 per cent). Abnormal vascular patterns 
were found in 2 cases; 1 of Tvpe 2 and 1 of 
Type 3. In addition, in 2 other cases, 
unusual findings were seen. In the first, 
the systolic pressure in the right ventricle 
was 200 mm. of Hg; severe hypertrophy of 
the right ventricular walls was present, 


V.S.D. 
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lic. 6. Levo angiocardiogram of a case of ventricular 
septal defect with large left to right shunt. Ex- 
posure made at the ventricular systole. Note the 
large left atrium and the great diameter of the 
veins of the left lower lobe. 


principally at the interventricular septum; 
the left ventricle was pushed upward and 
outward, bulging at the left margin of the 
cardiac silhouette, forming another arch 
beneath the pulmonary artery; a small 
descending left pulmonary artery and hy- 
poplastic left pulmonary veins were found 
with remarkable delay of the transit time 
of the opaque medium across these vessels. 
The second had a mild pulmonary valvular 
stenosis with a C. T.I. below normal (0.42). 


A.S.D.. 


Fic. 5. This scattergram indicates the size of the left ventricle (L.V.) in cases of ventricular septal defect 
(V.S.D.) and atrial septal defect (A.S.D.). The solid line represents the normal regression equation line, 





Fic. 


As in the former case a similar vascular 
pattern was found. 
TETRALOGY OF FALLOT 


This group comprised both mild and 
severe cases. Only 1 case was found to 
have an abnormal vasculature in the 
left lower lobe (5.5 per cent). 


DISCUSSION 


The cases of V.S.D. and A.S.D. were 
selected as those frequentlv showing sig- 


nificant cardiomegalv, and P.S., and,T. of 
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7. Early levo angiocardiogram of a case of 
atrial septal defect with large left to right shunt. 
There was a great caliber of the pulmonary veins 
of the left lower lobe. 1 = medial; 2— posterior; 3 
— ]ateral; 4= anterior; and 5 — inferior lingula vein. 
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Fic. 8. A case of large ventricular septal defect. 
Dextroangiocardiogram in anteroposterior position 
shows the stretching of the arteries of the left lower 
lobe. There is a diminution of the dichotomous 
branching of these vessels. 


Fallot, as those showing little, if any, 
cardiac enlargement. These abnormal vas- 
cular patterns of the left lower lobe were 
found in 25 per cent of the cases of V.S.D. 
They were present in cases of this cardiac 
lesion accompanied by significant cardio- 
megaly. However, cases with very large 
left to right shunt may have large pul- 
monary veins draining in the left atrium 
(Fig. 6). In this disease, abnormal patterns 
were found in patients with a C.T.I. rang- 
ing from 0.60 to 0.69. In all of these cases 
the size of the left atrium was found to be 


~ 


far from the normal value for its B.S.A. 
(m.?). 

In the 2 cases of A.S.D. with abnormal 
pulmonary vasculature, the C.T.I. was 
0.57 and o.59. The size of the left atrium 


TABLE II 


PULMONARY STENOSIS 











Right Ventricular Systolic Pressure 


(mm. of Hg) 





Cases Range 
Infundibular 3 100-165 
Valvular 16 39-250 








Pulmonary Artery Systolic Pressure 
(mm. of Hg) 














Average Range Average 
163 18-36 26 
9c 10-32 19 





= 
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l'1G. 9. Same case as in Figure 8. Early levo angio- 
cardiogram. There is visualization of both right 
pulmonary veins and left upper pulmonary vein 
with very faint outlining of the pulmonary vein of 
the basal segments. 


was within the normal limits. A moderate 
P.F.I. (L/min./m?) was found of 7 L/ 
min./m.?in the former, and 18 L /min./m.? 
in the latter. However, cases of this dis- 
ease with huge cardiomegaly and high 
P.F.I. (L;/min./m.?) were found in some 
observations with the typical large pul- 
monary blood flow and large pulmonarv 
veins in the left lower lobe (Fig. 4). 

Type 4 was seen in the 2 observations of 
P.S. previously described. In T. of Fallot, 
Type 4 was found in a mild case (P.F.I. 
ea L/mtum/m.. 

In V.S.D., an enlargement of the left 
atrial and left ventricular cavities was pres- 
ent. A.S.D. was characterized by marked 
dilatation of the right atrium and right 
ventricle; the left ventricle was small, and 
the left atrium was normal in size. It has 
been postulated that the dilated left 
atrium may compress the bronchial tree 
and the pulmonary vessels. When this 
compression takes place (and it is slight), 
the pulmonary veins should logically be 
the first affected because of their thin walls 
and the low venous pressure. If the bron- 
chial tree is not also affected there is no 
reason for the pulmonary vessels to ap- 
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pear clumped. This abnormality can only 
be detected when an angiocardiographic 
study is performed. This is the Type 1. If a 
significant obstruction of the bronchi takes 
place in some of the basal segments, the 
atelectatic area 1s so small that it cannot be 
diagnosed by a plain chest roentgenogram. 
In this case, the arterial phase reveals that 
the dichotomous divisions are less ac- 
centuated, but during the venous phase 
the veins are not only crowded together, 
but they also remain filled with contrast 
material for a very long time and the main 
left lower pulmonary vein usually is never 
seen outlined. We believe that this occurs 
in Type 2. 

The compression may be more pro- 
nounced in a small or large area of the lung 
because a bronchial obstruction takes place, 
resulting in pulmonary collapse (atelec- 
tasis). If the area affected is very small, the 
plain roentgenogram may fail to show the 
classical findings of this complication (Fig. 
8-11). Figures 12 and 13 correspond to 
another interesting case of this type. But 
if nearly the entire lobe is affected, the 
plain roentgenogram will reveal a tri- 
angular shadow across the cardiac sil- 


Pi 


Fic. 10. Same case as in Figures 8 and 9. Late levo 
angiocardiogram. There is re-opacification of the 
pulmonary artery and faint opacification of the 
pulmonary vein of the basal segments which are 
very clumped. 
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Fic. 11. (4) Same case as in Figures 8-10. Telecardiogram in frontal projection. There is absence of air 
bronchogram. No triangular shadow is visible superimposed on the cardiac silhouette. (B) Lateral projec- 
tion. The telecardiogram is essentially normal. No consolidations of the parenchyma are seen anywhere. 


houette? in anteroposterior projection. 
This corresponds to Type 3. Borderline 
cases of both types can also be found. 

In fibroelastosis of the left ventricle, 
partial or complete atelectasis of the left 
lung has been described.” 

Angiocardiographic studies of atelectasis 
are very scant.?!7 The vasculature of the 
collapsed lobe has been found to be ac- 
centuated, with hypervascularity and dense 
opacification of the atelectatic segment.?: 
There is a very slow velocity of the blood 
in the affected pulmonary segment. In a 
long-standing atelectasis, the flow of the 
area practically disappears. We want to 
emphasize that clumping of the arterial 
and venous vessels is alwavs present with 
diminution of diameter of these vessels. 
According to the medical literature on 
this matter, when the pulmonary vessels are 
elongated and narrowed, but not crowded 
together, "central collapse"? should be 
discarded. 

Type 4 cannot be explained on the same 
basis. Thus, abnormal development 
(mainly hypoplasia or coarctation) of the 
pulmonary vessels with or without ob- 
struction of the air pathways may be con- 
sidered. This type may be found in cases of 


restricted pulmonary circulation? as well 
as in cases of left to right shunts (Fig. 14 
and r5). 


DIFFERENTIAL DIAGNOSIS 


I. Localized pulmonary vascular occlusive 
disease. Histologic studies made on post- 
mortem specimens in cases of V.S.D. reveal 
that in some portions of the same pul- 
monary segment, mild hvpertrophy of the 
media is present, while in other areas 
marked intimal proliferation is also noted." 
In cases of left to right shunt, striking 
anatomic changes of small arteries and 
arterioles can be established bilaterally 
and symmetrically; in others these changes 
start only in one pulmonary lobe. Slight 
changes may be found in other lobes after 
many years.!° We have seen cases in which 
very advanced lesions were present only in 
the left lower lobe. A.S.T.T. is constantly 
found in the affected lobe, where the 
characteristic “pruned tree" image is pres- 
ent. 


2. Thrombo-embolic obstruction of the pul- 
monary arteries. In children, as in adults, 
localized obstruction of the left descending 
pulmonary artery is very rare; this state- 


358 





lic. 12. Levo angiocardiogram in anteroposterior 
projection of a case of double outlet of the right 
ventricle. The diagnosis was confirmed by surgery. 
The pulmonary veins on the right side appeared 
very well outlined, but the pulmonary veins on the 
left side did not appear opacified. The triangular 
shadow corresponds to the pulmonary veins of the 
basal segments of the left lower lobe which were 
tiny and clumped. The pulmonary veins of the 
left side were never visible. 


ment holds true for either acute or chronic 
obstruction of this vessel. This localized 
obstruction 1s identified by a striking nar- 
rowing or complete lack of opacification of 
one or several pulmonary arterial branches, 
as well as by an area of notable radio- 
lucency related to the oligemic condition 
of the affected pulmonary lobes.!®18 False 
images have been pointed out, but the 
importance of the segmentary asynchronic 
angiographic pulmonary transit time has 
been overlooked.’:® Pulmonary emboliza- 
tion is constantly accompanied by delay 
and/or faint opacification of the veins 
draining the affected lobe. In addition, 
pulmonary vessels do not appear to be 
significantly clumped. 


3. Lobar consolidation. In acute pneumo- 
nia, sudden changes in the caliber of the 
arteries, striking irregularities of their con- 
tour, a small amount of arteries opacified, 
or complete lack of visualization of medium 
size and small arteries appears to be the 
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typical pattern. The venous side of the 
pulmonary segment also reveais small ves- 
sels; these do not tend to be clumped. The 
flow of the opaque medium through the 
affected pulmonary territory 1s very poor 
and the A.S.T.T. is very prolonged. 

The differentiation of lobar consolidation 
from atelectasis may be difficult in chronic 
parenchymatous disease because 1t mimics 
the old atelectatic area with secondary 
fibrosis. Plain roentgenography is a very 
important procedure in the differentiation. 
In lobar consolidation, the air-filled bronchi 
are the cause of the “air bronchogram" 
described by Felson.? This differentiation 
is of much importance because this dis- 
ease may be found in children with a large 
left to right shunt. It is well known that 
this parenchymatous complication means, 
for the patient, a serious disease. On the 
other hand, atelectasis of the basal seg- 
ment of the left lower lobe may be an 
unexpected roentgenographic finding in 
plain roentgenography and/or angiocar- 
diographic studies. In babies, the supine 
position in the crib facilitates the atelecta- 
sis because of the weight of the heart on 
the air pathway and pulmonary vascula- 
ture. For that reason, the diagnosis of 
these diseases 1s of great practical value. 





Fic. 15. Plain roentgenogram of the chest of the case 
in Figure I2 in anteroposterior projection. No air 
bronchogram is present. No triangular shadow is 
visible superimposed on the cardiac silhouette. 
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Systemic blood supply to the lung. Intra- 
lobar sequestration may be found in the 
left lower lobe. It is known that recurrent 
infection of the territory fed by the ab- 
normal vessel is very frequent.!? An area of 
consolidation may be seen superimposed 
on the cardiac silhouette when pneumonia, 
bronchopneumonia, or pulmonary abscess 
appears as a complication of the condition. 
The conventional venous angiocardiog- 
raphy or an aortography clearly demon- 
strates the abnormal vascularization of the 


lobe. 


5. Other diseases. Bronchiectasis, lung ab- 
scess of the left lower lobe, tumor of the 
posterior mediastinum, etc. should be 
mentioned but discussion of these diseases 
is far from the scope of this paper. 


CONCLUSIONS 


I. One hundred and eight cases of con- 
genital heart diseases (32 of V.S.D., 32 
A.S.D., 4g of P.S and 15 of T. of Fallot) 
were studied during the dextro and levo 
phases of venous angiocardiography to de- 
tect abnormalities occurring in the pul- 
monary vascular tree of the left lower lobe. 

2. We found in some of these diseases 





Fic. 14. Ventricular septal defect. There is increased 
pulmonary flow of the opaque medium on the 


right. Normal dichotomous branching of the 
pulmonary arteries of the left lower lobe is seen. 
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lic. 15. Levo angiocardiogram of the case in ligure 
14. There is a large left atrium. In contrasting the 
large size of the pulmonary veins on the right side 
to those of the left upper lobe, the pulmonary 
veins of the left lower lobe appear very hypo- 
plastic. 


abnormal angiographic patterns which 
ih been grouped into 4 categories. 

3. Abnormalities in the vasculature of 
ic lett lower lobe were present in 25 per 
cent of the V.S.D. cases, 6 per cent of the 
A.S.D. cases, 21 per cent of the P.S. cases, 
and 7 per cent of the T. of Fallot cases. 

4. ‘The size of the left atrium and left 
ventricle was estimated by the end dia- 
stolic area (cm.?) in anteroposterior pro- 
jection and correlated with the abnormal 
pattern found. 

5. In Type 1, huge enlargement of the 
left ventricle, causing a compression of the 
veins and arteries of the basal segments of 
the left lower lobe appears to be the de- 
terminant of this abnormal pattern. 

Type 2 results when, in addition to a 
compression of the left lower pulmonary 
vein, there is a lesser compression of the 
arteries and bronchi of the basal segments 
of the left lung. 

Type 3 presents an obstruction of the 
bronchi and pulmonary vessels of the left 
lower lobe, causing a complete atelectasis 
of this lobe. 

Type 4 should be considered as a faulty 
development of the pulmonary vessels, re- 
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sulting in their hypoplasia; there is a nor- 
mal bronchial tree. 

6. The differential diagnosis from vas- 
cular and bronchopulmonary diseases ca- 
pable of producing similar patterns is 
briefly discussed; however, special em- 
phasis is placed on the differential diagnosis 
from basal pneumonia or bronchopneu- 
monia because of the need for its distinc- 
tion in actuality. 

7. The abnormalities of the pulmonary 
vascular tree studied in this paper are far 
easier detected in the late phase of venous 
angiocardiography. 


Agustin W. Castellanos, Sr., M.D. 
Visiting Professor of Pediatrics 
University of Miami 

School of Medicine 
Variety Children's Hospital 
6125 SW 3ist Street 
Miami, Florida 33135 
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IMPORTANCE OF COLLATERAL VESSEL SUPPLY TO 
INTERNAL MAMMARY ARTERIES IN THE TREAT- 
MENT OF ISCHEMIC HEART DISEASE* 


By ELLIOT O. LIPCHIK, M.D., GARRY D. ROGHAIR, M.D., ARTHUR J. MOSS, M.D., 
and ROBERT J. RIVERS, Jr., M.D. 


ROCHESTER, NEW YORK 


T Vineberg operation*'? and its modi- 
fications}? for the revascularization of 
the heart in ischemic heart disease has be- 
come routine in many Medical Centers. 
The statistics of patient improvement are 
impressive,’ even though no one is certain 
of the pathophysiology of the collateral cir- 
culation. For example, some patients show 
dramatic symptomatic improvement al- 
though their internal mammary artery 1m- 
plants are occluded. This paper presents 2 
cases of acute iatrogenic proximal occlusion 
of the internal mammary artery with im- 
mediate collateral flow maintaining patency 
of the distal portion of the vessel. Thus, if 
the internal mammary artery is maintained 
by collaterals, blood flow to the myocar- 
dium may be assured, despite proximal 
occlusion. 


REPORT OF CASES 


Case 1. C. S. (65-96-87) 1s a 54 year old 
businessman with a history of myocardial 
infarction in 1958. In 1963, intermittent anginal 
pains were first noted, especially on cold morn- 
ings. For the past 2 years, these attacks, de- 
scribed as mild midsternal pain without radia- 
tion, gradually increased in number. During 
the past 6 months, he took 12-14 nitroglycerin 
tablets a day. Anginal attacks were precipi- 
tated by mild activity, such as walking, and 
were also brought on by emotion and eating. 
They also occurred at night. There were oc- 
casional bouts of mild paroxysmal nocturnal 
dyspnea, but otherwise no evidence of conges- 
tive heart failure. Dyspnea was not associated 
with the angina. 

At the time of coronary angiography, the 
physical examination revealed a blood pressure 
of 130/80 mm. Hg and a regular pulse of 8o. 


The heart border, by percussion, extended 8 
cm. to the left of the midsternal line. The apical 
impulse was barely palpable. The heart sounds 
were of good quality and there were no mur- 
murs. Xanthelasma was noted on both eye- 
lids. 

The electrocardiogram revealed an old dia- 
phragmatic myocardial infarction, and antero- 
lateral ischemia. A modified exercise test re- 
vealed ST segment depression and T wave 
inversion in leads I, AVL, and V-1, 4 and 6. 
Improvement in the electrocardiographic ab- 
normalities was noted following administration 
of nitroglycerin. 

Coronary angiography on June 6, 1967 
demonstrated occlusion of the left circumflex 
and diffuse atherosclerotic narrowing of the 
anterior descending and right coronary arteries. 
Collateral vessels from the anterior descending 
artery supplied the posterolateral myocardium. 
There were good myocardial contractions and 
a normal left ventricle without aneurysm. The 
end-diastolic pressure in the left ventricle was 
12 mm. Hg. 

A left internal mammary artery implant 
was performed on July 5, 1967. A pedicle of 
muscle, artery and vein was dissected almost to 
the 2nd intercostal interspace and transected 
below the level of the 6th rib. The artery was 
placed in a 2 inch tunnel in the myocardium 
on the posterolateral aspect of the heart. Several 
branch vessels were divided to allow vigorous 
pulsatile bleeding. 

The postoperative course was complicated 
by grand mal seizures, a temporary psychosis, 
pneumonia, and gastrointestinal bleeding. All 
complications responded well to conservative 
treatment. The anginal attacks following sur- 
gery were controlled by nitroglycerin tablets. 
At 2 months after surgery, only I to 2 nitro- 
glycerin tablets a day were needed. The elec- 
trocardiogram showed no S-T abnormalities, al- 


* From the Department of Radiology, Cardiopulmonary Unit of the Department of Medicine, and the Department of Surgery, Uni- 
versity of Rochester Medical Center and Strong Memorial Hospital, Rochester, New York. 
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lic. 1. Case 1. Retrograde left subclavian arterio- 
gram shows the obstructed, nonopacified, proxi- 
mal portion of the left internal mammary artery. 
The distal portion of this vessel is patent and 


opacifes through collaterals. The two lower 
metallic clips denote the limits of the intramyo- 
cardial tunnel. 


though the T waves were flattened. He has 
continued to show progressive improvement, so 
that 6 months after surgery he was back at 
normal work, which requires much walking. 
Selective left internal mammary angiography 
was performed on January 17, 1968, 6 months 
after operation. The internal mammary artery 
was, at first, patent. During later manipulation 
of the catheter, a localized dissection occurred 
in the first portion of the left subclavian artery 
which extended into and occluded the internal 
mammary artery about 1—2 cm. from its origin. 
The proximal occlusion, as well as the patency 
of the distal vessel, was demonstrated by the 
retrograde injection of contrast material into 
the subclavian artery and serial film studies 
(Fig. 1). Extensive collateralization through 
vessels in the chest wall and shoulder (lateral 
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thoracic, acromiothoracic, subscapular and 
intercostals) is well visualized. The portion of 
the implant imbedded in the myocardial 
tunnel, between the metal clips, 1s open. A 
myocardial blush or intramyocardial collaterals, 
however, were not seen. After the iatrogenic 
occlusion of the internal mammary artery, 
there were no electrocardiographic changes 
and the patient did not complain of chest pain. 


Case rr. E. B. (67-92-82). The patient, a 
40 year old mother of four, was admitted to 
Strong Memorial Hospital for evaluation. of 
dyspnea and chest pain. In February 1967, 1 
year before admission, the first symptoms of 
shortness of breath began. In May, 1967, 
following a bicycle ride, she noted severe retro- 
sternal pain and diaphoresis. In November 
1967, she felt pain in the abdomen and chest and 
became lightheaded and dyspneic. A numbness 
and partial paresis of the left arm and leg also 
developed, but cleared in about 6 hours. Up to 
the present admission, the bouts of chest pain 
and dyspnea have become more frequent. Dar- 
von and 50 mg. demerol tablets were the only 
medication used for relief. 

Further history, physical examination and 
laboratory data were normal, except for a 
mildly abnormal glucose tolerance curve. Dur- 
ing her hospitalization, it became clear that 
her symptoms were apparently related to 
extreme family conflicts. The pain was thought 
to be a conversion reaction and cleared after 
psychiatric consultations. In the course of the 
diagnostic work-up, left heart catheterization 
and angiography were done through a percuta- 
neous right axillary artery approach. During 
this catheterization, the catheter inadvertently 
entered and traumatized the right internal 
mammary artery. Mild aortic insufficiency was 
also demonstrated. Retrograde subclavian ar- 
tery angiograms (Fig. 2, 4 and B) demon- 
strated an occluded internal mammary artery, 
an acute right mediastinal mass (probably 
hematoma) and filling of the middle and distal 
portions of the internal mammary artery from 
collateral vessels. Subsequent chest roentgeno- 
grams 6 days later showed no abnormal find- 
ings, the mediastinal “hematoma” had cleared. 


DISCUSSION 


Immediate opening of small, previously 
unseen vessels which can serve as collateral 
branches after acute occlusion of an artery 
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Case 11. (4) Retrograde right subclavian arteriogram shows the obstructed origin of the internal 


mammary artery (arrow). The mediastinal widening on the right is probably an acute hematoma. (B) 
Later study in the same arteriographic series as 4 shows filling of the distal internal mammary artery 
(arrows) via extensive collaterals, originating from the subclavian artery. 


has been experimentally demonstrated.‘ 
The shoulder, arm and chest regions are 
particularly abundant in large vessel 
anastomoses and potential collateral path- 
ways (Fig. 3). The internal mammary ar- 
tery has normal anastomoses with the high 
thoracic, thoracoacromial, lateral thoracic, 
subscapular arteries from the arm and 
shoulder, and from the intercostal arteries 
from the aorta. Numerous smaller branches 
exist in the skin and breast about the chest 
wall. There are also important branches 
from the costocervical trunk. 

We have demonstrated immediate flow 
through some of these channels into the 
distal internal mammary artery which was 
proximally occluded. This may explain the 
symptomatic improvement in some pa- 
tients who have occluded their implant 
proximally. The usual percentage of im- 
plant occlusions is approximately 15-20 
per cent,*? but it may be as high as 30 per 
cent,’ 


An investigative study to correlate the 
occlusion of the distal vessel with patient 
symptomatology may prove enlightening. 
Certainly, in any demonstration of an 
occluded internal mammary artery after a 
cardiac implant, contrast material should 
be injected into the subclavian artery in 
order to evaluate for possible collateral 
How. Furthermore, the surgeon may want 
to keep as many br anches i Intact as possible 
on the proximal part of the internal mam- 
mary pedicle to ensure collateral flow if the 
proximal portion of the artery were to oc- 
clude. Other investigators? on the other 
hand, recommend interruption of all inter- 
costal branches to prevent runoff of blood 
from the major vessel before it enters the 
myocardial tunnel. The standard Vineberg 
internal mammary artery implantation 
procedure is detachment of the vessel from 
the chest wall between the 6th and 4th in- 
tercostal spaces. He has emphasized that as 
many branches as possible should be 
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Fig. 3. Schematic drawing illustrating the major 
vessels available for collateralization to the inter- 
nal mammary artery. The interrupted lines rep- 
resent the posterior intercostal arteries which 
arise from the descending aorta, and which may 
anastomose with the anterior intercostal arteries. 
Vessels from the costocervical trunk often supply 
the first two intercostal arteries which may play 
an important role in collateral supply. In a Vine- 
berg type implant, the musculophrenic, superior 
epigastric, and lower intercostal arteries would be 
transected. 


allowed to remain intact and that the dis- 
tance from the sternum to the heart should 
be minimal. 

Sewell? believes that most of the mam- 
mary artery “pedicle” implants thrombose 
immediately and form a blind pouch. He 
claims that the blood in the implant portion 
is slowly replaced with fresh blood from the 
pedicle, which works its way back to the 
most distal of the intact branches of the 
chest wall. Thus, the intact anastomoses 
demonstrated above may prevent stagna- 
tion of blood in the distal internal mam- 
mary artery before the development of in- 
tercoronary collaterals, and be instrumen- 
tal in maintaining patency of the implanted 
portion of the vessel. 

It is recognized that inflow of blood from 
one intact internal mammary artery may 
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not be sufficient to supply many large left 
ventricles. It would seem less likely that 
collateral vessels to the internal mammary 
artery would provide enough blood to an 
ischemic heart. Further investigation in 
animal models to measure the amount of 
flow possible through the above described 
collaterals may prove interesting. 

It should be noted that the internal 
mammary artery was occluded in both our 
patients by traumatic selective catheter in- 
sertion. This vessel may be quite small and 
since it arises at right angles from the sub- 
clavian artery, may be more prone to 
damage than other, larger vessels. We, 
therefore, suggest caution in the selective 
angiographic study of internal mammary 
vessels. 


SUMMARY 


Two cases of acute iatrogenic occlusion 
of the internal mammary artery have been 
studied, showing maintenance of flow into 
the distal vessel through an extensive col- 
lateral circulation. Thus, after Vineberg 
type implants for treatment of ischemic 
heart disease, blood may flow into the myo- 
cardium despite proximal thrombosis or 
occlusion of the internal mammary artery. 
When occlusion of the internal mammary 
artery implant is suspected, arteriography 
of the subclavian artery, rather than selec- 
tive internal mammary studies, are recom- 
mended. 

We believe that the internal mammary 
artery is prone to injury by catheter ma- 
nipulation and recommend caution in selec- 
tive studies. 


Elliot O. Lipchik, M.D. 

Department of Radiology 

University of Rochester Medical Center 
260 Crittenden Boulevard 

Rochester, New York 14620 
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THE “SIGMOID SEPTUM’ 
VARIATION IN THE CONTOUR OF THE LEFT VENTRICULAR OUTLET 


By DANIEL GOOR, M.D., C. WALTON LILLEHEI, M.D., and JESSE E. EDWARDS, M.D. 
ST. PAUL AND MINNEAPOLIS, MINNESOTA 
NEW YORK, NEW YORK 


ARIATION in the contour of the left 
ventricular outlet 1s common. In some 
instances the septal wall, lacking special 
prominence, provides for a straight chan- 
nel between the left ventricle and the aorta 
(Fig. 14). In other instances, the base of 
the ventricular septum protrudes toward 
the left ventricular cavity (Fig. 12). In the 
latter circumstance, blood flowing from the 
sinus of the left ventricle through the sub- 
aortic area and into the aorta appears to 
pursue a sigmoid-shaped course. For this 
reason, we have chosen to refer to the ana- 
tomic pattern accounting for the latter 
course of blood as the “sigmoid septum" 
and the former as "straight septum." 
We were stimulated to study a series of 
specimens of heart for the purpose of de- 
termining whether the sigmoid septum was 
a change related to a fundamental develop- 
ment of the heart, cardiac size or age. 


MATERIAL AND METHODS 


Fifty specimens of heart from human 
subjects were studied (Table 1). At 
necropsy, each specimen had been opened 
in standard fashion. Six were from newborn 
infants and 4 were from subjects between 
the ages of 10 and 19 years of age. Three of 
the subjects ranged in age from 20 to 40 
years and 37 were older than 40 years. The 
valves were essentially normal and the 
septa were intact in each of the hearts. 
Only 4 of the hearts were hypertrophied, 
the weights in the remainder being within 
normal limits. To determine whether there 
was a fundamental developmental differ- 
ence between those hearts exhibiting the 


straight and those with the sigmoid sep- 
tum, three determinations were made be- 
tween the aortic origin, on one hand, and 
other anatomic structures on the other. 
These were as follows: (1) the relationship 
between the aortic and mitral valves (“the 
mid-mitral line"); (2) the relationship be- 
tween the aortic cusps and the atrial sep- 
tum (“the atrial septal line"); and (3) the 
angle between the ascending aorta and the 
plane of the mitral valvular orifice. 

The relationship between the aortic and 
mitral valves (“the mid-mitral line") was 
determined by passing an imaginary line 
longitudinally through the center of the 
anterior mitral leaflet and determining the 
part of the aortic valve across which this 
line passes (Fig. 2). 

The relationship between the aortic cusps 
and the atrial septum (“the atrial septal 
line") was determined as follows: A hori- 
zontal section was made through the atrial 
septum at the level of the aortic valve. It 
was then determined over which part of the 
aortic valve an imaginary line extended 
forward from the atrial septum would 
pass (Fig. 3). 

The angle between the ascending aorta and 
the plane of the mitral valvular orifice was de- 
fined as the angle between a line through 
the center of the ascending aorta and the 
plane at the inlet to the mitral valve (Fig. 


Partly for the purpose of verifying the 
latter measurement, paraffin casts were 
made of the left ventricular cavity in 20 of 
the specimens that were part of this study. 

To prepare a paraffin cast, the cusps of 


* From the Department of Pathology, The Charles T. Miller Hospital, St. Paul, Minnesota; the Department of Surgery, The Uni- 
versity of Minnesota, Minneapolis, Minnesota; and the Department of Surgery, The New York Hospital—Cornell Medical Center, 
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The *Sigmoid Septum" 





ric. 1. Left ventricle (L.V.) and aorta (A.) in (4) "straight septum" and (B) an extreme degree of 
“sigmoid septum.” 


the aortic and mitral valves and the papil- 
lary muscles were removed after the heart 
had been opened in standard fashion. The 
heart and ascending aorta were then su- 
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lic. 2. Relationship between aortic and mitral valve 
("the mid-mitral line"). The dotted line in the 
main body of the diagram is that used to deter- 
mine the "mid-mitral line." The insert shows 
variations in the parts of the aortic valve crossed 
by “the mid-mitral line" in the material studied. 


tured so as to close the ventricular cavity 
and the origin of the aorta. The cast was 
then made by pouring warm paraffin into 
the cavity of the left ventricle through the 
mitral orifice. The resulting casts (Fig. 5) 
showed the shape of the left ventricular 
cavity and of the aortic root. At the right 
margin of the casts a negative impression 
of the septal wall of the left ventricular 
cavity and of the right margin of the aortic 
root was illustrated. The casts enabled 
measurement of the angle between the 
ascending aorta with the plane of the mitral 
valvular orifice and also made it possible to 
measure the transverse diameter of the left 
ventricular cavity. The former could be 
compared with the measurement of this 
angle obtained by direct determination in 
the specimen. 

Independently of the various measure- 
ments to be made, each heart, after having 
been opened in standard fashion, was classi- 
hed as to the type of left ventricular outflow 
tract based on gross inspection. Three 
types were defined as follows: (1) straight 
septum, (2) moderate sigmoid septum, and 
(3) extreme sigmoid septum. The foregoing 
categories were then defined as follows: 

Straight septum applied to those hearts 
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l'1G. 5. Examples of variations in the relationship between the aortic cusps and the atrial septum (‘‘the atrial 
septal line"). In each specimen a horizontal section has been made through the atrial septum (A.S.) at 
the level of the aortic valve. Variation is shown in parts of the aortic valve crossed by an extension forward 
of an imaginary line through the atrial septum ("the atrial septal line"). P.— posterior aortic cusp; R. 
— right aortic cusp; L.— left aortic cusp; R. A. — right atrium; L.A. — left atrium; P.V. — pulmonary valve. 
Insert shows variations observed in the ‘‘atrial septal line" in the material studied. 





l'1G. 4. Angle between ascending aorta and the plane of the mitral valvular orifice. Diagrammatic view of 
mitral orifice (MV) and the aortic valve (AV). A plane through the mitral orifice makes a different angle 
with the long axis of the aorta in the straight septum (left) as compared with the sigmoid septum (right). 
AM -— aorticomitral junction; BP — point of maximum bulging of ventricular septum. This point is located 
approximately at the junction between the upper one-quarter and lower three-quarters of the ventricular 
septum. 
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Fic. 5. Paraffin models prepared from the cavities of the left ventricle in some of the cases studied. The 
specimens are arranged according to the severity of convexity of the septum, reading from left to right 
beginning at the upper row and continuing through the lowermost two rows. The left uppermost illustration 
is of a straight septum, the right lowermost illustration is of the severest form of sigmoid septum observed. 
Even in the straight septum, a certain amount of bulging of the ventricular septum toward the subaortic 


region is apparent. 


which were without an evident bulge of the 
ventricular septum toward the left ventric- 
ular cavity. 

Moderate sigmoid septum was said to be 
present when a bulge was noted of the 
ventricular septum toward the left ventric- 
ular cavity, but of lesser degree than that 
seen in classic examples of sigmoid septum. 

Extreme sigmoid septum was indicated 
when there was a readily obvious promi- 
nence of the base of the ventricular septum 
bulging toward the left ventricular cavity. 
In such cases the base of the ventricular 
septum stood out as a ledge in the subaor- 
tic area. In some cases endocardial thicken- 
ing was evident over the prominence. 


RESULTS 

The number of the 3 types of configu- 
ration of the left ventricular outflow tract 
observed in the 50 specimens was as fol- 
lows: straight septum, 26 cases; moderate 
sigmoid septum, I2 cases; and extreme sig- 
mold septum, I2 cases (Table r). 

It was of interest to define the nature of 
the three anatomic types beyond that ob- 
served bv direct inspection of opened left 
ventricle. When a sagittal section was made 
of the ventricular septum, 1t became appar- 
ent that in each case, including the ex- 
amples of straight septum, there was some 
bulging of the ventricular septum toward 
the left ventricular cavity. This phe- 


ys, 


D. Goor, C. W. Lillehei and J. E. Edwards 


OcroBER, 1969 


TABLE I 


AGE, CARDIAC WEIGHT AND DISTRIBUTION OF TYPES OF VENTRICULAR SEPTUM IN THE ŞO CASES STUDIED 
































No. Age (yr.) Weight of Heart (gm.) 
Condition of 
Cases Average | Range Average Range 
Newborn 6 4 days I-IO days not weighed not weighed 
Straight septum | 20 53 11—81 | 310 | 100-800 
Intermediate sigmoid | 12 | 62 50-80 | 380 | 280-650 
Extreme sigmoid | 12 | 61 5$1—70 | 310 | 250-380 





nomenon is also appreciated in the prepared 
paraffin casts (Fig. 5). 

An additional characteristic associated 
with the sigmoid septum was the different 
angle that the aortic root formed with the 
base of the heart contrasted with that in 
the straight septum. In the frontal projec- 
tion among cases with straight septum, the 
aortic root formed an angle with the plane 
of the mitral valve that averaged 125° 
(Fig. 5; Table 11). In the moderate sigmoid, 
the angle averaged 140° and, in extreme 
sigmoid, the average was 150°. This means 
that, in the sigmoid septum, the blood 
emerging from the left ventricle flows more 
toward the right wall of the ascending aorta 
than when the septum is straight. In 2 
cases of extreme sigmoid septum, there was 
mild dilatation of the right side of the as- 
cending aorta. 

We observed that, in most of the hearts, 
"the atrial septal line" passed through the 
posterior aortic cusp, so that this cusp was 
related to both atria (Fig. 3 and 6). Never- 
theless, in 2 cases, each with extreme sig- 
moid septum, the posterior sinus of the 
aortic valve was related onlv to the right 
atrium. 

From the studies on the relationship be- 
tween the aortic and mitral valves 1t was 
found that, in most cases, the ‘‘mid-mitral 
line" (Fig. 2 and 7) passed through the left 
third of the posterior aortic cusp or the 
commissure between the left and posterior 
cusps. In only 3 specimens did the “mid- 
mitral line" pass through the left aortic 


cusp, each an example of extreme sigmoid 
septum. 

When a correlation was made of the 
"mid-mitral line" and the “atrial septal 
line,” a basic relationship became apparent 
(Fig. 8). When the mid-mitral line devi- 
ated toward the left, the aorta 1s so posi- 
tioned that its posterior cusp tends to 
become more closely related to the right ra- 
ther than the left atrium. In the latter 
position, the aorta may be said to be ro- 
tated into a counterclockwise position. 

Figures 6 and 7 indicate that there is a 
tendency for the sigmoid septum to be 
associated with counterclockwise rotation 
of the aortic valve. Such a rotational posi- 
tioning of the aorta, although infrequent, 
is found also in instances of straight septa, 


TABLE II 


ANGLE BETWEEN ASCENDING AORTA AND PLANE OF 
THE MITRAL VALVE AS DETERMINED BY 
MEASUREMENTS IN SELECTED CASES 
WITH VARYING TYPES OF 
VENTRICULAR SEPTUM* 








Angle Between 
Aortic Axis and 
Mitral Plane 


No. of 
Specimens 
Measured 


Type of Septum 














(Degrees) 
Straight 10 126 (1 —- 
Moderate sigmoid 8 140 m 150) 
Extreme sigmoid 8 l 150 ren 














* As the septum moves from the straight to the sigmoid type, 
the angle increases (see Figure 4). 
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Fic. 6. The atrial septal line compared to the type of ventricular septum. Only in the extreme degree of 
sigmoid septum is the posterior aortic cusp (P.C.) related only to the right atrium. In most instances, re- 
gardless of the type of septum, the posterior aortic cusp is related to both atria. R.C.— right aortic cusp; 


L.C.=left aortic cusp. 


including hearts from newborn infants. 

A striking relationship was found be- 
tween age of the subject and the type of 
septum, as shown in Figure g. In each sub- 
ject less than £o years of age, the septal 
configuration was straight. Each of the 24 
instances of sigmoid septum was found in 
subjects £o years of age or older. Among the 
34 subjects over 5o years of age, a straight 
septum was found in 9 instances (24.3 per 
cent in this age group). 

Another comparison made was between 


cardiac hypertrophy and type of septum 
(Fig. 10). This showed that, in general, 
hearts with sigmoid septum were in the 
normal range as to weight. In each of the 4 
cases with extreme degrees of hypertrophy, 
the septum was of the straight type. Fur- 
ther studies revealed that there were 
differences of statistical significance in the 
transverse diameter of the cavities of the 
left ventricle as measured from 14 paraffin 
casts made from hearts of adults and rep- 
resenting each category of septum (Table 
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Fic. 7. The “mid-mitral line" compared to the type of ventricular septum. As the septum proceeds from the 
straight toward the sigmoid pattern, the ‘“‘mid-mitral line" tends to move toward the left aortic cusp from 


the posterior. 
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Fic. 8. Comparison of “mid-mitral line" (left portion of illustration) and the "atrial septal line." As the 
“mid-mitral line" deviates toward the left with greatest convexity of the ventricular septum, the aortic 
valve is in a counterclockwise position compared to that in which the “‘mid-mitral line” passes through the 
right half of the posterior aortic cusp (A.). 


1.5-2.0 cm.) and 1.5 cm. (range: 1:3-20 
cm.), respectively. 


111). The measurements were done 2 cm. 
below the level of the mitral orifice and 
showed that the average diameter of the 


" . E . . ^ Tce 
left ventricle in hearts with straight septa DISCUSSION 


was 2.0 cm. (range: 1.8-2.5 cm.) and the 
diameter of the left ventricle in moderate 
and extreme sigmoid was 1.7 cm. (range: 


It is apparent that, among normal hearts, 
there is variation in the contour of the 
channel between the left ventricle and 
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ic. 9. Comparison of type of ventricular septum to age of patient. In the young, the septum is straight in all 
instances. Beyond 50 years of age, while the straight septum may be observed, the majority of cases show 


some degree of sigmoid change. 
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aorta, a variation based upon the position 
of the ventricular septum with respect to 
the ascending aorta. The channel of the 
ascending aorta forms a greater angle with 
the plane of the mitral orifice when the 
septum is sigmoid than when it is straight. 

In order to exclude a congenital aberra- 
tion in the development, we reviewed fron- 
tal sections of human embrvos at the Carne- 
gie Institute of Embryology. This showed 
that a subaortic bulge is present in the ven- 
tricular septum in hearts of embryos aged 
40 days, immediately following the closure 
of the ventricular septum (Fig. 11). This 
bulge represents the convexity of the phvsi- 
ologic bending of the ventricular septum 
toward the right. As a result of this bend- 
ing, the aorta spacially overrides the right 
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Fic. 10. Comparison of cardiac weight with type of 
ventricular septum. The tendency for an increase 
in degree of sigmoid change occurs inversely with 
the weight of the heart. 
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TABLE III 


COMPARISON OF TYPES OF VENTRICULAR SEPTUM 
WITH DIAMETER OF LEFT VENTRICLE AS 
DETERMINED BY MEASUREMENTS OF 
PARAFFIN CASTS OF LEFT 
VENTRICULAR CAVITY* 



































Type of | No. of | Diameter of Left Ven- 

Septum | Specimens tricular Cavity (cm.) 
Straight 4 2 (range 1.8-2.5) 
Moderate 

sigmoid 5 1.7 (range 1.5—2.0) 
Extreme 

sigmoid 5 I.5 (range 1.3-2.0) 








* The average diameter of the left ventricular cavity is less in 
hearts with sigmoid septum compared with those having straight 
septum. 


ventricle and the convexity of the bending 
septum faces the outflow tract of the left 
ventricle. 

In our studies, we attempted to deter- 
mine whether arrest at this stage or lack of 
it might constitute a basis for the 2 basic 
configurations of the left ventricular-aortic 
tract. We compared the relationships be- 
tween the aortic valve, on one hand, with 
two structures, the atrial septum and the 





Fic. 


11. Photomicrograph of the frontal sections 
through the heart of an embryo estimated to be 45 
days old (Streeter horizon XXII). The aorta (Ao) 
overrides the right ventricle and the base of the 
ventricular septum (Sp) protrudes toward the 
subaortic region of the left ventricle (LV). (Hema- 
toxylin and eosin X25.) 
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anterior leaflet of the mitral valve, on the 
other. 

The relationships, although tending to 
be specific for sigmoid septum and for 
straight septum, were, however, not en- 
tirelv consistent. This suggests that, in de- 
velopment, there may be a tendency for a 
specific basic structure pattern of the left 
ventricular outflow tract but acquired 
changes seem to have a more important 1n- 
fluence in the configuration of the left 
ventricular outflow tract than develop- 
mental factors. 

Support for the latter view comes from 
the observation that, in contrast to the 
st'aight septum, the sigmoid septum was 
not observed in the young, in hypertro- 
phied hearts, or hearts with enlarged left 
veatricular cavities. 

Our studies clearly indicated that not 
only is the sigmoid condition associated 
with increase 1n age, 1t 1s also associated 
with decrease in the size of the cavity of the 
left ventricle. It has been established that 
the cardiac output may decrease as much 
as 30 per cent with advanced age compared 
to earlier ages.^* It has been postulated 
that there is a decrease of about 1 per cent 
per year starting at age 20.! A proportional 
decrease has also been noted in stroke vol- 
ume. This decrease in diastolic filling of the 
left ventricle should necessarily be associ- 
ated with decrease in size of the cavity of 
the left ventricle. A diminution in the size 
of the cavity of the left ventricle related to 
decreased cardiac output has been demon- 
strated in experimental studies by Martin 
and associates.’ In dogs, angiocardiograms 
of the left ventricle performed before and 
following hemorrhagic shock showed dim- 
inution in the size of the cavity of the left 
ventricle related to a decrease in stroke 
volume.? 

On the basis of the present data, we be- 
lieve that the sigmoid condition 1s an exag- 
geration of the physiologic bending of the 
ventricular septum and is brought about by 
physiologic decreases in the cardiac output 
associated with aging and "shrinking" of 
the left ventricular cavity. It might be ex- 
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pected that shrinking of the left ventricle 
would account for a decrease in the weight 
of the aging heart. This was, however, not 
confirmed by the literature.^? The two 
large series quoted showed that there was 
no decrease in cardiac weight associated 
with the aging. Such clinical factors as hy- 
pertension, myocardial fibrosis associated 
with atherosclerosis and chronic pulmonary 
disease, were not considered pathologic 
cardiac conditions and, therefore, these 
hearts were not excluded from these stud- 
les. This factor may invalidate the conclu- 
sions of the studies cited that the aging 
heart does not decrease in size. 

Under usual circumstances, the sigmoid 





Fıc. 12. Aorta (A.) and subaortic region in an ex- 
ample of sigmoid septum. At the greatest prom- 
inence of the bulge of the ventricular septum 
(V.S.) the endocardium of the left ventricle shows 
focal fibrous thickening (between arrows). This is 
considered to be a reaction to friction between the 
anterior leaflet of the mitral valve (A.M.) and the 
ventricular septum during ventricular diastole. 


Vor. 107, No. 2 


The “Sigmoid Septum" 375 





Fic. 13. Aorta (A.) and left ventricle (L.V.) in 2 hearts in each of which a Starr- Edwards prosthesis replaces 
the mitral valve. (B) In the case of the sigmoid septum the prominence of the septum tends, in company 
with the prosthesis, to obstruct the left ventricular outflow tract, while in the straight septum (4) this 


phenomenon is less evident. 


septum does not appear to have a specific 
effect upon the circulation but the promi- 
nence of the ventricular septum may be re- 
sponsible for an endocardial fibrous re- 
action over the ventricular base. It 1s rec- 
ognized that the outflow tract of the left 
ventricle is walled by the ventricular sep- 
tum and by the anterior leaflet of the mitral 
valve. 

In extreme sigmoid, there is so close a 
relationship between the bulging ventricu- 
lar septum and the anterior leaflet of the 
mitral valve that contact and friction may 
occur between these two structures during 
ventricular diastole. Such contact and 
friction may result in the appearance of 
endocardial fibrous thickening over the 
prominence of the ventricular septum? 
Such a circumstance was observed in 4 
cases of this study (Fig. 12). The location 
of the friction lesion coincides in nature 
and position with endocardial fibrous lesions 
seen in hypertrophic subaortic stenosis. 
We, however, questioned whether the 
sigmold septum may result in organic 
obstruction of the outflow tract of the left 
ventricle. None of the sigmoid hearts 


showed signs of hypertrophic left ventri- 
cles. Furthermore, there was no increase in 
the thickness of the ventricular septal walls 
and the average weights of the sigmoid 
hearts were 310 gm., with the heaviest 
heart weighing 380 gm., a value which 1s 
close to the lower limits of normal.*? The 
experiments done on the dog by Martin 
and associates? and by Morrow and co- 
workers? with hemorrhagic shock are of 1n- 
terest. 

The published left ventriculograms of 
these works show a left ventricular pat- 
tern suggesting the presence of a sigmoid 
septum. This configuration of the left ven- 
tricle may result from hypovolemia and 
associated small left ventricular diastolic 
volumes. Under conditions of these experi- 
ments, Morrow et al demonstrated that 
subaortic stenosis could be induced by the 
administration of ionotrophic drugs. 

It is also felt that the sigmoid septum 
might be the underlying cause for benign 
systolic murmurs. This is supported by a 
recent publication on hypertrophic sub- 
aortic stenosis by Ewy and associates? in 
which a patient who had a loud systolic 
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murmur is reported. Left ventricular cathe- 
terization, however, did not show pressure 
gradients through the outflow tract of the 
left ventricle. The angiocardiogram of the 
left ventricle shown in their Figure § sug- 
gests to us the pattern of sigmoid septum. 

In the sigmoid septum, the close rela- 
tionship between the bulging septum and 
the mitral valve may be of major signifi- 
cance in cases where the mitral valve is 
replaced with certain types of prostheses. 
In mitral stenosis associated with sigmoid 
septum, insertion of a ball valve prosthesis 
may cause severe degrees of obstruction of 
the outflow tract of the left ventricle (Fig. 
13, 4 and B). In this series, 3 such cases 
were seen. 


SUMMARY 


Fifty human hearts were studied for the 
shape of the left ventricular septum. In cer- 
tain normal hearts, the base of the ventricu- 
lar septum may bulge prominently into the 
outflow tract of the left ventricle. Such 
hearts have been referred to as having a 
sigmoid ventricular septum. It was shown 
that the sigmoid septum of some degree 
occurred in 24 of 44 apparently normal 
hearts from adults. The incidence of sig- 
moid septum increases with age. Classi- 
cally, hearts with sigmoid septum are not 
hypertrophied. 

It is postulated that the condition de- 
velops as the result of physiologic decreases 
in cardiac output which occurs in aging 
people. This decrease in output leads, in 
turn, to a "shrinking" of the left ventricu- 
lar cavity. The sigmoid septum probably 
does not result in obstruction to the out- 
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flow tract of the left ventricle but, because 
of its close relationship to the mitral valve, 
may become obstructive when the mitral 
valve is replaced by an artificial ball valve. 


Jesse E. Edwards, M.D. 
Department of Pathology 
Charles T. Miller Hospital 
125 West College Avenue 
St. Paul, Minnesota 55102 


REFERENCES 


I. BRANDFONBRENER, M., LAanpowne, M., and 
Suock, N. W. Changes in cardiac output with 
age. Circulation, 1955, 12, 567—566. 

. Ewy, G. A., Marcus, F. I., BonajatriawN, O., 
Burke, H. L., and Roserrs, W. C. Muscular 
subaortic stenosis: clinical and pathologic ob- 
servations in elderly patient. 4m. J. Cardiol., 
1968, 22, 126-132. 

. Goor, D., and Epwarps, J. E. Friction lesions of 
right ventricular endocardium: related to tri- 
cuspid chordae in cardiac hypertrophy. 4.M.4A. 
Arch. Path., 1969, 87, 100-109. 

4. GRANATH, A., Jonsson, B., and STRANDELL, T. 
Circulation in healthy old men, studied by 
right heart catheterization at rest and during 
exercise in supine and sitting position. Acta 
med. scandinav., 1964, 176, 425-446. 

gs. Martin, A. M., Jr., Hacker, D. B., Spacn, 
M.S., Capp, M. P., and Mikar, E. Cineangio- 
cardiography in hemorrhagic shock. 4m. Heart 
F., 1965, 69, 283-284. 

6. Morrow, A. G., Vasko, J. S., Henney, R. P. 
and Brawtey, R. K. Can outflow obstruction 
be induced within normal left ventricle? 4m. 7. 
Cardiol., 1965, 76, 540-546. 

7. RziNER, L., MazzorEwr, A., Ropricuez, F. L., 
and FREUDENTHAL, R. R. Weight of human 
heart. I. “Normal” cases. 4.M.A. Arch. Path., 
1959, 68, 58-73. 

. SurrH, H. L. Relation of weight of heart to 
weight of body and of weight of heart to age. 
Am. Heart F., 1928, 4, 79-93. 


to 


C 


~ 


os 


VoL. 107, No. $ 


SELECTIVE CORONARY ARTERIOGRAPHY BY THE 
PERCUTANEOUS FEMORAL ARTERY APPROACH" 


By MARTIAL G. BOURASSA, M.D., JACQUES LESPÉRANCE, M.D., and 
LUCIEN CAMPEAU, M.D. 


MONTREAL, QUEBEC, CANADA 


PERCUTANEOUS transfemoral ap- 

proach to selective coronary angiog- 
raphy was first introduced in 1962 by 
Ricketts and Abrams* and was used by 
these authors in a few patients. It is only 
recently, however, that reports by Wilson 
et al.,? Amplatz et a/.,! Spellberg and Ungar? 
and Judkins? have demonstrated, in rela- 
tively large series of patients, the feasibility 
of using the percutaneous femoral tech- 
nique for routine clinical studies. Our ex- 
perience with this technique began in July 
1967, following the performance of a large 
number of percutaneous retrograde left 
heart catheterizations and selective arte- 
riographies with manually prepared poly- 
ethylene catheters. 

The purpose of this paper is to describe 
the catheters and the method of coronary 
arteriography that we have used since that 
time in 500 patients. 


MATERIAL 


The sharp curve of the aortic arch and 
the position of the coronary ostia, at the 
root of the aorta, necessitate the successive 
use of catheters of different shapes in order 
to enter each coronary orifice. The curves 
and dimensions of the catheters are shown 
in Figure 1, 4 and B. The dimensions de- 
scribed are those of average sized catheters, 
which can be used successfully in most in- 
stances. The critical measurement, with 
different sized aortas, is the length of the 
distal branch of the catheter, which is nor- 
mally 10 cm. for the right coronary catheter 
and 5 cm. for the left coronary catheter. In 
patients with larger aortas, this distal 
branch usually has to be longer, up to13 
cm. for the right and 6 cm. for the left 
catheter, respectively. The curves and the 


other dimensions of the catheters remain 
unchanged. 

The catheters are prepared manually 
(Fig. 1, Æ and B) from radiopaque white 
polyethylene tubing,* with a 0.063 inch in- 
ternal diameter and 0.103 inch external di- 
ameter. Their length is approximately 100 
cm. The tip is heated and tapered, over a 
distance of approximately I cm., to a size 
allowing free passage of a 0.035 inch spring 
guide wire. There is only one distal hole, 
thus preserving the natural strength of the 
tip and preventing unrecognized wedging 
in a coronary vessel. 

The desired curves are obtained by im- 
mersing the distal part of the catheter into 
boiling water for a short period. The cathe- 
ter is then allowed to cool at room tempera- 
ture. The other end of the catheter is also 
heated and a flare is made to adapt a one- 
way stopcock. 


METHOD 


INTRODUCTION OF THE CATHETERS 


For percutaneous introduction of the 
catheters, the Seldinger technique 1s used.? 
The needle is a special No. 16 gauge 
needle,* 23 inches long, consisting of an ex- 
ternal cannula and internal trocar with a 
pencil-point tip. Following preparation of 
the inguinal area and local anesthesia, the 
needle is inserted percutaneously into the 
femoral artery. The trocar is removed anda 
standard stainless steel spring guide,T 
0.035 inch in diameter, 1s introduced into 
the needle and manipulated to the level of 
the thoracic aorta. The needle is then re- 
moved. 


* Becton, Dickinson and Company, Rutherford, New Jersey. 
+ United States Catheter and Instrument Corporation, Glens 
Falls, New York. 


* From the Montreal Heart Institute, Montreal, Quebec, Canada. 
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Fic. 1. (4) Right coronary catheter. (B) Left cor- 
onary catheter. The form of the catheters is ob- 
tained by placing them in special molds before 
heating. The curves and dimensions are those of 
average sized catheters. For larger aortas, a longer 
distal branch is needed: up to 13 cm. for the right 
and up to 6 cm. for the left coronary catheter. The 
other dimensions remain unchanged. 


Either the right or left coronary artery 
catheter is passed over the guide wire and 
advanced to the ascending aorta, just past 
the level of the innominate artery. At this 
level the guide wire 1s removed and the 
catheter is filled with contrast material. 
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CANNULATION TECHNIQUE 


The technique of cannulation of the cor- 
onary arteries is remarkably simple. Few 
manipulations are usually necessary or in- 
dicated. Under pressure monitorization, 
the catheter is advanced slowly to the root 
of the aorta where it resumes its original 
shape (Fig. 2, 7 and B). Often this results, 
with either catheter, in penetration of the 
catheter tip into the coronary ostium with- 
out any further manipulation (Fig. 3 and 


4)- 


A. Cannulation of the left coronary artery. 
This is most practically done in the antero- 
posterior projection. In its usual position in 
the left aortic sinus, the distal part of the 
left catheter is almost parallel to the main 
segment of the left coronary artery (Fig. 
2B). If the position of this distal part is 
high enough in the aortic sinus, the cathe- 
ter, when advanced, will enter the coronary 
orifice directly (Fig. 4). Otherwise, the tip 
remains below the coronary ostium and a 
test injection will visualize the position of 
the main segment of the coronary artery. 
Slow withdrawal of the catheter brings the 


Fic. 2. (4) Right coronary catheter. (B) Left coronary catheter. The catheters have resumed their shape in 
the ascending aorta. The tips of the catheters are located at the origin of the right and left coronary ar- 
teries, respectively. 
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tip up and into the coronary orifice (Fig. 
5). In some instances, if the ostium is high, 
the catheter seems too short and the tip 
literally gets away from the ostium during 
withdrawal. The distal part of the catheter 
can be braced on the opposite aortic sinus 
to increase the curve and effect penetration 
into the ostium during slight withdrawal 
(Fig. 6). In the instances where this is still 
not effective, the catheter must be removed 
and replaced with a catheter which has a 
larger distal branch. 


B. Cannulation of the right coronary artery. 
The right coronary artery can usually be 
entered in a 30° left anterior oblique posi- 
tion (Fig. 24). Whereas the left coronary 
artery originates almost laterally, the right 
originates more anteriorly. When the tip of 
the catheter is advanced, it either enters 
the coronary orifice (Fig. 3) or reaches the 
bottom of the right aortic sinus. Slow with- 
drawal from below with successive small 
flush injections permits progressive opacifi- 
cation and localization of the right coronary 
artery until the tip enters the coronary 
ostium (Fig. 7). If the orifice is not visual- 
ized, orientation of the catheter is usually 
too posterior or lateral. This 1s corrected by 
progressive counterclockwise or clockwise 
rotation of the catheter. The catheter may 
also have to be braced against the opposite 





Fic. 3. A 30° left anterior oblique cineangiographic 
view of the right coronary artery. There is direct 
penetration of the catheter without manipulations. 
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l'1G. 4. Anteroposterior cineangiographic view of the 
left coronary artery. There is direct penetration of 
the catheter without manipulations. 


aortic sinus in order to obtain an upward 
orientation of its tip; this usually permits 
cannulation (Fig. 8). If this is not success- 
ful, a catheter with a longer distal branch 
must be used again. 

Once the catheter 1s in the coronary 
ostium, 1t can be withdrawn slightly to 
apply some tension on the upper wall of the 
coronary vessel. Ín this position it remains 
very stable. Withdrawal of the catheter is 





Fic. 5. Anteroposterior cineangiographic view of the 
left coronary artery cannulated after a slow with- 
drawal of the catheter from a lower position in the 
left aortic sinus up to the left coronary ostium. 
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Fic. 6. 
opposite aortic sinus and its curvature exaggerated 
in order to bring the tip upward and obtain cannu- 
lation of the left coronary ostium during with- 
drawal in this position. 


not usually necessary between successive 
injections for the study of the same coro- 
nary vessel in different projections. The ar- 
terial pressure and the electrocardiogram 
are monitored constantly between the in- 
jections. 

ROENTGENOLOGIC TECHNIQUE 

A manual injection of 3 to 7 cc. of reno- 
grafin 76 per centi usually permits a very 
adequate opacification of the right and left 
coronary vessels. The studies are obtained 
from a 35 mm. Arriflex cine-camera at 60 
frames per second with a 6 inch Picker 
image intensifier.§ Kodak double-X film is 
used. 

The patient is supine on his back with 
both arms behind his neck. The mobile C- 
arm Picker apparatus$ permits a quick ro- 
tation, up to 9o? or more, of the camera and 
roentgen-ray tube about the thorax of the 
patient. For a complete investigation, at 
least 2 or 3 different views of the right 
coronary artery and 4 to § different pro- 
jections of the left coronary artery must be 


t E. R. Squibb and Sons, New York, New York. 
$ Picker Saturne X-Ray Corporation, White Plains, New York. 
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The left catheter has been braced against the 
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obtained. Slight oblique projections, from 
30° to 45°, are usually satisfactory for the 
right coronary artery. However, for the 
left coronary artery, anteroposterior, true 
lateral and marked oblique projections, ap- 
proximately 60°, are needed to permit an 
adequate visualization of all of the left 
coronary tree. These lateral and marked 
oblique projections may be difficult to ob- 
tain with the brachial arterial approach 
because of the position of the arm. They 
are obtained quickly and very easily in our 
laboratory by using the femoral artery ap- 
proach. 


RESULTS 


Before July 1, 1967, 325 selective coro- 
nary angiographies were performed in our 
laboratory, using the Sones technique of 
brachial artery dissection.’ Since then, and 
up to February 1969, 515 cases of selective 
percutaneous coronary arteriographies have 
been performed. Percutaneous axillary ar- 
tery puncture was used in I$ cases as an 
elective procedure and percutaneous femo- 
ral artery puncture was performed in 500 
cases. During the same period, only 25 pa- 
tients have had selective coronary angiogra- 
phv through a brachial artery dissection. 

In the first 35 cases with the percutane- 
ous femoral technique, different types of 





7. Localization of the right coronary ostium 
(arrows) after a flush injection in the right aortic 
sinus. 
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catheters, including Sones catheters|| and 
Ducor catheters{ were used. Otherwise our 
catheters, as previously described, have 
been employed routinely. During the last 
400 cases, the duration of the total proce- 
dure was usually less than 30 minutes. 


DIFFICULTIES WITH THE TECHNIQUE 
Since brachial artery dissection remains 
the alternate method of examination, the 
possible difficulties of the femoral technique 
can be best illustrated by stating the rea- 
sons why brachial arteriotomy was done in 
25 patients. Except for 12 cases where this 
procedure was used as a routine technique, 
3 were performed owing to a Leriche syn- 
drome proven by angiography; 6 for simul- 
taneous evaluation of aortic valvular dis- 
ease and anginal syndrome; 3 following lack 
of progression of the auld wire past the 
right and left iliac arteries; and 1 because 
injection of the right coronary artery could 
not be obtained with the femoral approach 
(aberrant origin of the right coronary ar- 
tery from the posterior aortic sinus had not 
been recognized at the first catheterization). 
For obvious reasons this femoral ap- 
proach cannot be used in the presence of a 


! TW = = : 5 . a 

|| United States Catheter and Instrument Corporation, Glens 
Falls, New York. 

€ Cordis Corporation, 125 N.E. goth St., 


Miami, Florida. 





Fic. 8. The right catheter has been braced against 
the opposite aortic sinus to increase the upward 
orientation of its tip (arrows). 
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Leriche syndrome. Peripheral arterial dis- 
ease without obstruction usually does not 
contraindicate the use of the technique. 
Significant aortic valvular disease with an 
enlarg sed ascending aorta often results in 
unusual position of the coronary vessels and 
makes cannulation from this approach more 
dificult. Since left heart catheterization 1s 
also more easily performed from the arm in 
valvular aortic stenosis, this approach is 
probably more logical. 

In 2 additional instances, we have en- 
countered an anomalous origin of the right 
coronary orifice from the posterior or even 
the left coronary sinus. In these cases an 
adequate flush near the ostium can usually 
be obtained at best. 


COMPLICATIONS 


We have had 3 episodes of ventricular 
fibrillation in this series with rapid and un- 
eventful defibrillation. Dissection of a cor- 
onary artery during manual injection of the 
contrast material has occurred in 2 in- 
stances. Severe coronary artery disease was 
present in both patients. In the first case, 
the dissection involved the proximal part 
of the right coronary artery and resulted in 
an immediate and severe substernal pain, 
relieved with meperidine chlorhydrate. 
There were no subsequent symptoms re- 
lated to the accident and the follow-up did 
not reveal any evidence of myocardial ne- 
crosis. In the second patient, the dissection 
involved the origin of the anterior de- 
scending coronary artery. This was fol- 
lowed by an acute myocardial infarction 
from which the patient has recovered. 

In 2 patients, a femoral embolectomy 
was performed a few hours after the pro- 
cedure. In 2 other cases, a pseudoaneurysm 
at the puncture site had to be repaired some 
weeks after the catheterization. 


DISCUSSION 


With appropriate material, the percu- 
taneous femoral approach to selective cor- 
onary angiography is rapid, simple, rela- 
tively safe and dependable. The procedure 
can usually be completed in less than 30 
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minutes. The femoral artery is a large 
vessel, easily accessible to puncture and 
complications are infrequent. We believe 
that the examination can be safely under- 
taken in the presence of therapeutic levels 
of oral anticoagulation. With preformed 
polyethylene catheters, cannulation of the 
coronary arteries requires very little ma- 
nipulation. In the absence of unusual aortic 
dilatation, the average sized catheters de- 
scribed previously permit good results in 
almost all instances. 

There are two essential precautions to 
be observed. When first introduced, the 
catheter should be left high in the ascending 
aorta until it is filled with contrast ma- 
terial and aortic pressure is adequately 
monitored. If this is not done and if the 
catheter 1s allowed to resume its shape in 
the ascending aorta, unrecognized wedging 
in a coronary artery could result, with in- 
jection of an indeterminate amount of fluid 
and contrast material into a wedged coro- 
nary vessel. 

Opacification of a coronary artery should 
not be attempted unless the aortic pressure 
is adequate and there is rapid and complete 
clearing of a small test injection. The tip of 
the catheter usually penetrates into the 
coronary artery over a very short distance 
and remains very stable. Highly selective 
injections can be obtained. Lateral and 
marked oblique projections can be easily 
obtained in rapid succession. 

The advantages over the technique of 
brachial artery dissection are obvious. The 
need for dissection and closure by sutures 
of an artery is eliminated. The same route 
can be used for subsequent examinations, if 
needed. Femoral arterial spasm is encoun- 
tered very infrequently. Inconveniences for 
the patient are greatly reduced. With bra- 
chial artery dissection, the patient usually 
experiences numbness of the arm and hand 
and pain at the site of the dissection during 
the examination and for some hours there- 
after. A permanent diminution of the radial 
pulse can be noted in a good proportion of 
the patients and in 5 to 7 per cent of 
cases, local thrombosis occurs at the site of 
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the arteriotomy.? This can produce residual 
ischemic symptoms such as claudication 
of the arm and sensitivity to cold. 

The position of the arm also makes it 
difficult to obtain marked oblique and lat- 
eral projections of the camera. These pro- 
jections are usually necessary for a com- 
plete and adequate visualization of the left 
coronary tree. 

Percutaneous axilary artery puncture 
obviates the drawbacks of an arteriotomy. 
However, this artery is much less accessible 
than the femoral artery and the technique 
of puncture is often difficult. Cases of trau- 
ma to the brachial plexus with permanent 
neurologic deficit have been described.? 

Our experience with. the commercially 
avallable* Ducor polyurethane catheters? 
has been limited. We have found them less 
satisfactory than our manually prepared 
polyethylene catheters for the following 
reasons: Their use with a standard stainless 
steel spring guide wire is not satisfactory. It 
is very difficult and, at times, impossible to 
manipulate these guide wires in and out of 
the preshaped Ducor catheters. Nonstan- 
dard teflon guide wires, usually size 0.038 
inch, are much less resistant and render the 
percutaneous introduction of the preshaped 
catheters difficult. A straight catheter has 
to be used first to dilate the orifice at the 
femoral site. Our catheters obviate these 
difficulties. The different bends of the distal 
branch are smoother and less pronounced 
than those of the Ducor catheters. The tip 
has also been prepared in order to allow free 
passage of a standard spring guide wire of 
0.035 inch in diameter. 

Because of its shape, the Ducor catheter 
for the right coronary artery has to be ro- 
tated almost 180° in the ascending aorta 
and has a tendency to whip unless well 
engaged into the coronary artery. This ne- 
cessitates more manipulations for cannula- 
tion of the right coronary orifice. Our cath- 
eter, on the other hand, is preshaped in 
such a way that it enters almost directly 
into the right coronary orifice. 


* Cordis Corporation, 125 N.E. goth St., Miami, Florida. 
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Finally, the manually prepared polyethy- 
lene catheters are very inexpensive, when 
compared to commercially available cathe- 
ters. 


SUMMARY 


Prior to July 1, 1967, 325 patients had 
selective coronary arteriography in our lab- 
oratory, using exclusively a brachial ar- 
terial dissection or Sones’ technique. Dur- 
ing the following 19 months, §15 selective 
coronary angiographies were performed per- 
cutaneously. The transaxillary approach 
was used in I$ cases as an elective pro- 
cedure; 500 cases were done using a per- 
cutaneous femoral artery approach. During 
the same period, only 25 patients had se- 
lective coronary arteriography by brachial 
arteriotomy or Sones’ technique. Because 
of the ease and rapidity of the approach and 
cannulation of the coronary arteries with 
the use of preformed polyethylene catheters, 
the percutaneous femoral technique is the 
method of choice for selective coronary 
arteriography. 

The procedure requires very little ma- 
nipulation and can be usually completed in 
less than 30 minutes. The risk of complica- 
tions 1s small when certain precautions 
previously outlined are observed. The tech- 
nical quality of the examination is enhanced 
by the stability of the catheter in the cor- 
onary ostium, the high selectivity of the 
injections, and the possibility of obtaining 
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lateral and marked oblique projections of 
the coronary arteries in rapid succession. 


Jacques Lespérance, M.D. 
Montreal Heart Institute 
5000 Bélanger Street, East 
Montreal 36, Quebec 
Canada 
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THE ROENTGENOLOGIC FINDINGS IN HYPO- 
PLASTIC RIGHT HEART COMPLEX* 


By GEORGE H. KHOURY, M.D., and C. H. (JOSEPH) CHANG, M.D. 


MORGANTOWN, WEST VIRGINIA 


D A previous study,’ we proposed a new 
terminology “The Hypoplastic Right 
Heart Complex" to denote a scatter of 
abnormalities varving in degrees of se- 
verity, which consist of right ventricular 
hypoplasia, congenital tricuspid stenosis, 
and severe pulmonary stenosis or atresia. 

Successful surgical treatment of these 
lesions depends on an accurate anglo- 
graphic delineation of the different ana- 
tomic components.^* The roentgenologic 
literature is scant regarding this subject.*? 

The aim of this communication is to 
describe the roentgenologic and angiocar- 
diographic findings in 7 patients with this 
complex in correlation with the patho- 
logic findings and to demonstrate the value 
of angiocardiography in differentiating its 
anatomic variants. 


CLASSIFICATION 


Based on the pathologic and angiocar- 
diographic findings in 10 patients, the cases 
were divided into 4 types: 

Type 1. Moderate sized right ventricular 
cavity (functioning right ventricle), mod- 
erate tricuspid stenosis, well formed pul- 
monary valve but with orifice either steno- 
tic or atretic (4 patients). 

Type u. Small right ventricle (non- 
functioning), rudimentary tricuspid valve, 
and atretic pulmonary valve (3 patients). 

Type 111. Same as Type 1, but in associa- 
tion with ventricular septal defect (2 pa- 
tients). 

Type rv. Isolated hypoplasia of the right 
ventricle with normal tricuspid and pul- 
monary valve (1 patient). 


ILLUSTRATIVE CASES 
TYPE I 
Case 1. A 31 year old female infant was de- 
livered by cesarean section 2 weeks prior to the 


expected date of confinement because the 
mother had muscular dystrophy. A heart mur- 
mur was heard at birth. At 6 weeks’ check-up 
the baby was doing fairly well except for some 
duskiness of the lips and nailbeds upon crying. 
One week prior to admission the baby was 
noted to be listless, eating poorly and breathing 
rapidly. On physical examination the baby 
appeared very pale with generalized duskiness 
and obvious cyanosis of the extremities and 
face. The pulse was 104/minute and respira- 
tions were 50-60/minute. She was in respira- 
tory distress with grunting and retractions. A 
thrill was palpable along the left sternal border. 
A Grade 3-6 harsh pansystolic murmur was 
heard over the entire precordium and back. A 
fourth heart sound was heard. The liver was 
palpable 5 cm. below the right costal margin. 

Frontal and lateral chest roentgenograms 
(Vig. 1, 4-D) showed cardiomegaly, mainly 
right atrial enlargement. The pulmonary vas- 
cular markings were diminished. 

Catheterization data: Right atrial pressure 
was 30/12 with a mean of 15 mm. Hg; right 
ventricular systolic pressure was 125 mm. Hg, 
with an end diastolic gradient of 12 to 15 mm. 
Hg across the tricuspid valve. 

Selective right atrial angiogram (Fig. 2) 
showed a markedly dilated right atrium which 
emptied slowly through a markedly narrowed 
tricuspid valve. The right ventricular cavity 
was small with multiple filling defects (Fig. 3, 
A and B). An unopacified wedge area was seen 
between the inferior border of the right atrium 
and the right ventricle. The pulmonary artery 
was opacified through the severely stenotic 
pulmonary valve. There was early opacification 
of the aorta through a right-to-left shunt at the 
atrial level. 

Pathologic findings: The right atrium was 
markedly enlarged with the right atrial wall 
measuring 2.5 mm. in thickness. A huge patent 
foramen ovale was present. The tricuspid valve 
was stenotic with a slit-like opening 6 mm. 
in length (Fig. 4). The valve consisted of 3 
leaflets which thickened and attached through 
short chordae to hypertrophied papillary mus- 


* From the Departments of Pediatrics and Radiology, West Virginia University School of Medicine, Morgantown, West Virginia. 
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Fic. 1. Case r. Hypoplastic right heart complex, Type 1. (/2-C) Frontal chest roentgenograms show globular 
cardiac enlargement with marked bulging of the right cardiac border suggesting markedly enlarged right 
atrium. Note diminished pulmonary vasculature. (D) In the lateral roentgenogram (pair of C) a widened 
inferior retrosternal space suggesting smaller right ventricle is seen. 


cles. The right ventricular cavity was mod- 
erately formed with a good infundibulum. The 
right ventricular wall thickness was 1 cm. The 
pulmonary valve was markedly stenotic. The 
3 valves fused in the middle in a dome-shaped 
structure with a pinpoint opening. The sinuses 
were well developed. 


IXPE I 


Case 11. G. R., a 7 day old white boy, was 
admitted with the chief complaint of periodic 
cyanosis noted since the age of 6 hours. The 
pregnancy and delivery were normal. A heart 
murmur was heard at 24 hours of age. Conges- 
tive heart failure appeared at 4 days of age. On 


physical examination, the baby was moderately 
cyanotic. A Grade 2-3 harsh systolic murmur 
was heard along the left sternal border. 

Frontal and lateral chest roentgenograms 
(Fig. 5, 44-D) revealed marked decrease in 
pulmonary markings and concavity in the pul- 
monary artery segment. The lateral view re- 
vealed what appeared to be right ventricular 
hypoplasia (Fig. 5D). 

Cardiac catheterization data: Right atrial 
pressure was 16/8 mm. Hg. Pressure in the left 
atrium was 16/8 with a mean of Io. Pressure 
in the left ventricle was 9o/o- 10. Pressure in 
the right ventricle was 30-5/4-6 Hg. 

A selective left ventricular angiogram was 





obtained (Fig. 6). It showed a large left ven- 
tricle. The pulmonary artery seemed to be 
opacified through the patent ductus arteriosus. 
The right ventricle was not visualized. 
Pathologic findings: The right ventricle was 
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Fig. 2. Case 1. Hypoplastic right heart complex, 
Type 1. Selective right atriogram shows markedly 
dilated right atrium, markedly narrowed tricuspid 
valve and small right ventricular cavity. 


markedly dilated. The right ventricle was hy- 
poplastic, measuring I.5 mm. in its largest 
diameter and I cm. in depth. The tricuspid 
valve was rudimentary. The pulmonary artery 
was hypoplastic and atretic. It was I mm. in 
diameter and situated in the normal position. 
The left ventricle was dilated and the ventricu- 
lar wall hypertrophied measuring 7 mm. in 
thickness. The left auricle was unremarkable. 
The foramen ovale was patent measuring 8 
mm. in diameter and the ductus arteriosus was 
widely patent measuring I cm. in circumference. 





Fic. 3. Case 1. Hypoplastic right heart complex, Type 1. (4 and B) Selective right ventriculograms demon- 
strate small right ventricular cavity and severely stenotic pulmonary valve. An unopacified wedge area 
between the inferior border of the right atrium and the ventricle, suggesting stenotic tricuspid valve, is 
noted. There is early opacification of the left atrium through the huge patent foramen ovale. 
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TYPE III 


No roentgenograms or angiograms were 
available. 


TYPE IV 


Case 11. A 61 pound female baby born after 
normal pregnancy and delivery was admitted. 
Perioral cyanosis was noted on crying. The 
heart sounds were normal. No murmur was 
heard. 

Frontal and lateral chest roentgenograms 
(Fig. 7, 44 and B) showed the heart size to be 
normal but the apex contour was rounded. In 
the lateral view, the anterior cardiac border 
was slightly concave and a large clear retro- 
sternal area was noted. 

Selective right atrial angiograms (Fig. 8 
A-D) showed hypoplasia of the right ventricle, 
mainly the inflow portion. The tricuspid valve 


Hypoplastic Right Heart Complex 387 





Fic. 4. Case 1. Hypoplastic right heart complex, 
Type 1. Right atrium showing tricuspid wall. The 
tricuspid valve leaflets are thickened and fused 
along the commissures to a slit-like opening. 
tv — tricuspid valve. 





Fic. 5. Case ir. Hypoplastic right heart complex, Type 11. (4—C) Frontal chest roentgenograms show mark- 
edly decreased pulmonary vasculature, concave main pulmonary artery segment and slightly elevated 
round cardiac apex. (D) The lateral roentgenogram (pair of C) demonstrates a widened retrosternal space, 
suggesting right ventricular hypoplasia. 
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ic. 6. Case rr. Hypoplastic right heart complex, 
Type 11. Selective left ventriculogram shows large 
left ventricle and hypertrophied wall. Note opaci- 
fication of pulmonary artery through the patent 
ductus arteriosus. 


ring appeared slightly narrowed. The pulmo- 
nary valve ring was small but the pulmonary 
artery was of fair size. The baby now is 7 
months old and doing well. 
ROENTGENOLOGIC FINDINGS 

The roentgenologic findings in the hv- 
poplastic right heart complex are depen- 
dent on the anatomic detects. 
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A. ROENTGENOGRAPHIC FINDINGS 


Type I. All 4 patients showed globular 
cardiac enlargement with marked bulging 


of the right cardiac margin suggesting 
marked right atrial enlargement on the 
frontal chest roentgenograms (Fig. 1, Æ, 


B and C). Diminution in the pulmonary 
vasculature was also noted. In the lateral 
view there was rather widened inferior 
retrosternal space indicating a smaller right 
ventricle (Fig. 1D). These findings are 
similar to the findings in Ebstein’s malfor- 
mation of tricuspid valve and differenti- 
ation could be difficult. 

Type I. Frontal chest roentgenograms, 
in this group, showed markedly decreased 
pulmonary vasculature, concave main pul- 


monary artery segment and slightly ele- 
vated, round cardiac apex (Fig. 5, 4, B 
and C). The lateral view reve ealed evidence 


of right ventricular hypoplasia (Fig. 5D). 
On the basis of these findings the differen- 
tiation from tricuspid atresia or pulmonic 
atresia would be difficult. 

Type ITI, No roentgenologic studies 
were obtained in 2 cases of this group. The 





Fic. 7. Case 1. Hypoplastic right heart complex, Type IV. (4 and B) Chest roentgenograms show markedly 
advan retrosternal space and concave anterior cardiac border, suggesting marked hypoplasia of the 


right ventricle. 
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ic. 8. Case irr. Hypoplastic right heart complex, Type 1v. (4—D) Selective right atriograms show normal size 
of the right atrium, slightly narrowed tricuspid ring and hypoplastic inflow portion of the right ventricle. 
The pulmonary valve ring is somewhat small but the pulmonary artery is normal in size. 
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findings in this group would be similar to 
the findings in Type 1. However, the pul- 
monary vasculature could be more prom- 
inent than in Type r and may show normal 
vasculature depending on the size of the 
ventricular septal defect. 

Type IF. 'The heart size in the frontal 
projection appeared to be within normal 
limits (Fig. 7/7). However, in the lateral 
view (Fig. 75), there was evidence of 
widened retrosternal space with a concave 
anterior cardiac border suggesting marked 
hypoplasia of the right ventricle. 


B. ANGIOCARDIOGRAPHIC FINDINGS 


Selective right atriography in antero- 
posterior and lateral projections is the 
most desirable and will yield the anatomic 
diagnosis. Forward venous angiography, 
however, is also acceptable with smaller 
infants or critically ill patients. 

Type I. This will show markedly dilated 
right atrium, markedly narrowed tricuspid 
valve with slow emptying, smaller right 
ventricular cavity and opacification of 
severely stenotic pulmonary valve (Fig. 
2; and 3, 4 and B). 

Type IT. In this anomaly the right ven- 

tricle is usually not opacified and shows 
markedly dilated right atrium with ob- 
struction at the tricuspid valve. Left 
ventriculograms may be necessary and will 
show opacification of pulmonary artery 
through a patent ductus arteriosus and en- 
largement of the left ventricle (Fig. 6). 
t Type II. Angiocardiographic findings in 
this anomaly will show the same findings as 
Type r, except for the evidence of ven- 
tricular septal defect. 

Type IF. Selective right atriograms will 
show normal size of the right atrium and 
slightly narrowed tricuspid valve ring. The 
inflow portion of the right ventricle is 
hypoplastic. The pulmonary valve ring is 
somewhat small but the pulmonary artery 
is normal in size (Fig. 8, 4—D). 


DISCUSSION 


Hypoplasia of the right ventricle occurs 
either as an isolated lesion or in association 
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with other types of complex congenital 
heart disease such as tricuspid atresia, 
pulmonary atresia with intact ventricular 
septum, transposition of the great vessels 
and Ebstein’s anomaly. When it is asso- 
ciated with congenital tricuspid stenosis, 
its clinical differentiation from tricuspid 
atresia is difficult. The term hypoplastic 
right heart complex is introduced to indi- 
cate that the basic malformation includes a 
scatter of abnormalities, the severity of 
which depends on the degree of under- 
development of the right ventricle. 

Roentgenologically, in the presence of 
right atrial enlargement, the diagnosis of 
right ventricular hypoplasia on a plain 
chest roentgenogram is masked in the 
lateral view by the anterior projection of 
the large right atrium. However, the pres- 
ence of a wide inferior retrosternal space 
with either a straight or concave anterior 
border in the lateral view suggests a diminu- 
tive right ventricle. 

Angiocardiography is specific in differ- 
entiating between the different types. It 
also correlates well with the pathologic 
findings. Selective right ventricular angio- 
graphy permits an assessment of the ade- 
quacy of the right ventricular cavity and 
the severity of pulmonary obstruction. A 
right atrial or a venous angiogram is of 
value in delineating the anatomic details of 
the tricuspid valve. 

In Type 1, the angiogram showed a 
markedly dilated right atrium which emp- 
tied slowly through a narrow tricuspid 
opening. The atrio-ventricular groove was 
well delineated. The right ventricular 
cavity was displaced slightly to the right of 
midline with multiple filling defects due to 
hypertrophied papillary muscles and dense 
trabeculations. 

In the absence of a right ventricular an- 
giogram, Type 1 is indistinguishable from 
tricuspid atresia. 

In Type iv, isolated hypoplasia of the 
right ventricle, the tricuspid valve opening 
could be either normal or slightly small. 
The hypoplasia of the right ventricle is 
usually limited to its inflow portion. This 
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type 1s rare and a strong family incidence 
has been reported in the literature.5-? 

Surgical treatment of this complex de- 
pends mainly on the relative size of the 
right ventricle and adequacy of the tricus- 
pid and pulmonary valve tissue. 


SUMMARY 


The roentgenologic findings are reported 
in 7 patients with hypoplastic right heart 
complex. 

Angiography is the only specific way to 
differentiate between the 4 types described 
in patients with this complex. 

Surgical treatment of this complex de- 
pends on an accurate angiocardiographic 
delineation of its anatomic components. 


George H. Khoury, M.D. 
Department of Pediatrics 
West Virginia University 
Medical Center 
Morgantown, West Virginia 26506 
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TIONS IN HEART VALVE REPLACEMENTS* 


By RICHARD D. KITTREDGE, M.D., and COLIN W. McCORD, M.D. 


NEW YORK, NEW YORK 


EART valve replacement has become 
a highly successful, clinically valuable 
and widely performed Nu- 
merous patients have been returned to near 
normal or more normal lives.*?5 They leave 


procedure. 


the larger medical centers where their sur- 
gery has been performed and return to 
smaller communities, often quize a distance 
away. Other patients living in large urban 
areas may be seen at different institutions 
as a result of emergency needs related or 
unrelated to their valve replacements. 

There is no question that as these pa- 
tients become more numerous, radiologists 
will increasingly bear the responsibility of 





being totally familiar with the normal and 
abnormal appearance of prosthetic valves, 
whether or not there is a cardiopulmonary 
laboratory associated with their depart- 
ment or in their daily experience. 

The clinician may be able to identify 
complications related to a valve replace- 
ment, but often a clinical examination can 
only suggest several possibilities which 
must be resolved with roentgenographic 
techniques. Less commonly, a valve re- 
placement may be present in a nonfunc- 
tioning state. This can be totally unsus- 
pected clinically. 

Different valves have been described in 


Fic. 1. (4 and 5) Roer tgenograms of the Starr-Edwards valve (aortic) with 
an opaque bail. Note that the struts are open at the apex. 


* From the Department of Radio:ogy and the Cardiac Surgical Section, St. Luke's Hospital Center, New York, New York. 
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(4 and B) Roentgenograms of the Starr-Edwards valve (aortic) with a 


lucent ball. Note that the struts are closed at the apex. 


the surgical literature. At our hospital the 
Starr-Edwards valve is the principal pros- 
thesis. Figures 1, £ and B; 2, 47 and 5; and 
3, A-C demonstrate roentgenograms in dif- 
ferent projections of the aortic and mitral 
valve replacements. These are supplied 
with silastic or metal poppets. 

The most common complications which 
following valve replacement 
anemia, regurgitation, infection, embolus, 
thrombosis and poppet variance. 775 


OCCULE are 


COMPLICATIONS 


ANEMIA 


A number of instances of continuing 
hemolysis and progressive anemia have 
been reported following the insertion of 
prosthetic valves, particularly in the aortic 
location and following the placement of 
teflon intracardiac patches. The 
mechanism of such erythrocyte destruction 
has been attributed to failure of endo- 
thelialization of teflon patches, thrombosis 


large 


or perforation of prosthetic cusps, improper 
placement of prosthetic valves, especially 
when insufficiency develops about the su- 
ture line, and progressive enlargement of 
the plastic ball. Erythrocyte destruction 
and ensuing hemolvsis, however, have been 
described in the absence of these complica- 
tions and have been attributed to red blood 
cell mechanical trauma associated with ap- 
parently normal function of the prosthetic 


46,9; 16-10,14 


valve. 


REGURGITATION (VALVE LEAK) 


Aside from the persistence of co-existing 
aortic or tricusp:d valvular disease, lack of 
improvement following mitral valve re- 
placement is usually a result either of myo- 
cardial disease, thrombosis at the valve, or 
partial separation of the valve prosthesis 
from the mitral annulus with resulting re- 
gurgitation.®191415 [t is important to es- 
tablish the diagnosis, since partial detach- 
ment of the prosthesis is amenable to re- 
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pair. This is true for other valve replace- 
ments, e.g., aortic and tricuspid prosthesis. 
Ventricular or aortic root cineangiography 
is the only method of evaluating insuff- 
ciency of a prosthetic valve. In patients 
without regurgitation, during the initial 
phase of ventricular contraction there is a 
brief delay before the ball becomes seated 
in the ring. The same phenomenon is seen 
with aortic valve prosthesis. 

If regurgitation is seen in larger amounts 
it is usually a result of leak around the ring. 
It persists throughout ventricular ejection. 
The regurgitant flow is diffuse but may have 
a broad Jet-like appearance. The chief dif- 
ferentiating feature is that "normal" re- 
gurgitation stops with the seating of the 
ball while abnormal regurgitation occurs 
throughout the ejection phase. 


INFECTION 


Infection has been reported following 
valve replacement. Bacterial endocarditis 
and septicemia are the major problems. The 
infection usually occurs in the cuff near the 
base of the struts.! 


THROMBUS AND EMBOLUS 


Thromboembolic phenomena in patients 
with valve replacement have been reported. 
Temporary neurologic deficit, coronary 
emboli, and valvular stenosis due to clot 
have been the result. Thrombosis at the 
prosthetic valve involving the cage or ball 
can be one of the major causes of a patient 
not improving following replacement. This 
can be easily evaluated by fluoroscopic ex- 
amination of the valve. If the ball is lucent, 
cardiac catheterization with contrast me- 
dium injection is required. 

Atrial fibrillation has been the major 
mechanism for embolization. Later em- 
bolization may be a sequel to early intra- 
cardiac thrombus formation. 


POPPET VARIANCE 


In November, 1964, Krosnick! observed 
the first case of death due to changes in the 
silastic poppet of the Starr-Edwards aortic 
prosthesis. Other reports have subsequently 
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appeared. Recently Herr and associates? 
have recorded the clinical syndrome as- 
sociated with variance, emphasizing the 
risk of this abnormality and the importance 
of early recognition and treatment with re- 
operation. These alterations include poppet 
impingement on the cage struts, grooving, 
cracking, decreased diameter, or fragmen- 
tation of the poppet or changes of the pop- 
pet core with the formation of fluid lakes. 
It has been pointed out that sounds pro- 
duced by the normal ball are characteristic, 
being of high frequency, short duration and 
large amplitude. In ball variance the inten- 
sity 1s diminished and the frequency is 
lower. Absence of poppet sound is diag- 
nostic. 

The following 2 cases are recorded to de- 
scribe a common complication and a rarer 
complication of prosthetic valve replace- 
ment. 


REPORT OF CASES 


Case 1. This 36 year old woman was referred 
to our hospital for evaluation of rheumatic 
heart disease with mitral and aortic insuff- 
ciency. She was digitalized and placed on pro- 
phylactic sulfisoxazole. Catheterization and 
angiocardiography revealed moderate aortic 
and mitral insufficiency. The patient was taken 
to the operating room 10 days after admission 
at which time gross regurgitation was demon- 
strated at the aortic valve with a regurgitant 
orifice approximately 2 cm. in diameter. The 
leaflets were thickened and there seemed to be 
considerable loss of substance of all 3 cusps with 
rolling of the edges. The coronary ostia were 
normal. The mitral valve was thickened along 
its edges and there was loss of substance of the 
leaflets with marked regurgitation. The patient 
underwent replacement of the aortic valve with 
a No. 10 Starr-Edwards prosthesis and replace- 
ment of the mitral valve with an 8 Cutter 
prosthesis. The patient was discharged on her 
twenty-sixth postoperative day to be followed 
in the cardiac clinic. Approximately 6 weeks 
later, she developed an increase in fatigue and 
palpitations. A diastolic murmur with increas- 
ing intensity prompted the decision to re-eval- 
uate her cardiac status and she was readmitted 
to the hospital. In the hospital, cineroentgeno- 
graphic studies demonstrated marked aortic 
insufficiency following an injection at the root 
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liG. 3. (4-C) Roentgenograms of the Starr-Edwards valve (mitral or tricuspid) 
with a lucent ball. 


of the aorta just above the prosthesis. A large 
amount of regurgitation was seen. This strongly 
suggested partial detachment of the valve (Fig. 
4). At operation, it was noted that the aortic 
prosthesis cuff suture line had separated at two 
points. This was repaired. The mitral valve was 
visualized through the aortic prosthesis and ap- 
peared entirely normal. Postoperatively, the 
patient did well. She was seen in subsequent 
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ic. 4. Case 1. Cineroentgenographic study demon- 
strates marked aortic insufficiency following an in- 
jection at the root of the aorta just above the 
prosthesis. A large amount of leak is seen through- 
out the ventricular diastole. Note that the contrast 
medium appears to pass around the valve ring on 
the outer side. This should strongly suggest partial 
detachment of the valve. 


clinic visits and appeared to be performing 
satisfactorily. 

Comment. Partial detachment of a pros- 
thetic valve can be suspected by abnormal 
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valve position on chest roentgenograms and 
an increased range of motion during fluo- 
roscopy. 

However, the degree of abnormality and 
the amount of resulting insufficiency is only 
evaluated by intracardiac or aortic root in- 
jection of contrast material. If regurgita- 
tion is seen in large amounts throughout 
systole, it is usually a result of leak around 
the ring. The differential diagnosis would 
have to include a malfunctioning valve 
with the ball stuck in the open position. 


Case 11. This patient was first seen at our 
hospital at the age of 38 years with a history of 
cne episode of acute rheumatic fever at the age 
of 3 years. She had been well until 14 months 
prior to this admission, when she developed 
congestive heart failure. After a third episode of 
acute decompensation she was seen at a cardiac 
clinic where it was felt that tricuspid valve in- 
volvement was present in addition to mitral 
valve disease. 

Physical examination revealed a blood pres- 
sure of 100/65 with a regular pulse. There was a 
positive hepatojugular reflex; the jugular veins 
were distended; the heart was enlarged. There 
was a Grade 5/6 systolic murmur at the apex, 
radiating to the axilla, and a Grade 2/4 diastolic 
murmur at the apex and left sternal border. The 
liver was firm, rounded, and pulsatile 5 finger- 
breadths below the right costal margin in the 
mid clavicular line. 

She was admitted and following extensive 
work-up she was taken to the operating room 
and underwent mitral and tricuspid valve re- 
placement. Postoperatively, an intracardiac 
pacemaker was necessary to maintain the 
stability of the patient. At the end of the third 
week the patient's condition was stable. She 
was discharged to a cardiac nursing home. 

At the cardiac nursing home the patient was 
noted to be in atrial flutter at a rate of 232 per 
minute. There was a ventricular response at 58 
per minute. She showed signs of elevated jugu- 
lar venous pressure and had a large pulsatile 
liver. Throughout her stay she continued to ex- 
hibit signs of elevated jugular venous pressure 
and had a large pulsatile liver. Three weeks 
after hospital discharge a distinct blowing 
pansystolic murmur of tricuspid incompetence 
was recorded. The liver was markedly enlarged. 

She was readmitted to the hospital with the 
diagnosis of tricuspid incompetence due to in- 
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terference of motion of the ball within the cage 
of the Starr-Edwards valve. Cinefluoroscopy in 
the supine position showed the ball of the 
tricuspid valve prosthesis to remain in the open 
position during 7 to 10 mitral valve closures 
(Fig. 5). Gradually, as the patient was elevated 
to 45°, the tricuspid valve began to close ap- 
proximately once every 2 to 3 closures of the 
mitral valve (Fig. 6). Placing the patient supine 
again demonstrated the inability of the ball of 
the tricuspid valve replacement to close more 
than once every 7 to Io systoles. Cinefluoros- 
copy the next morning revealed that the ball 
of the tricuspid valve prosthesis stuck in the 
open position. 

The patient was taken to the operating room 
and removal of the malfunctioning tricuspid 
valve prosthesis was performed with placement 
of a new tricuspid valve. Inspection of the 
prosthesis during operation revealed no appar- 
ent cause for the malfunction. 

Postoperatively the patient developed a 
clinical picture considered to be the result of 
embolization to the left cerebrum; she remained 
semicomatose but could respond to simple 
commands. The patient died on the twenty- 
first postoperative day. 


Comment. A considerable volume of lit- 
erature has appeared, including different 
nonangiographic signs, that indicated mal- 
function of a prosthetic valve. When the 
valve poppet is opaque it becomes ex- 
tremely important to fluoroscope the pa- 
tient and evaluate the opening and closing 
function of the valve in relation to ven- 
tricular function, as in the above case. 
When the poppet is relatively lucent, con- 
trast material must be used to evaluate the 
motion of the poppet and the function of 
the valve. 


SUMMARY 


As the numbers of valve replacements 
increase in the general population, compli- 
cations will be seen more often in the Ra- 
diology Department. 

The major problems reported thus far are 
anemia, regurgitation, infection, thrombo- 
sis, embolus and poppet variance. 

Following valve replacement, the failure 
of a patient to thrive is due either to myo- 
cardial disease, thrombus formation at the 
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lic. 5. Case 11. Selected frames from the cine study are shown here. Cinefluoroscopy in the supine position 
demonstrated the ball of the tricuspid valve prosthesis to remain in the open position during 6 mitral valve 
closures. On the seventh systole, both valves closed with the tricuspid prosthesis slightly slower than the 
mitral one. 
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Vic. 6. Case 11. Selected frames from the cine study are continued here. Gradually, as the patient was ele- 
vated to 45°, the tricuspid valve began to close approximately once every 2 to 3 closures of the mitral valve. 
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valveor partial separation of the valve pros- 
thesis. The latter two conditions are im- 
portant to diagnosis since repair is feasible. 
Fluoroscopy and cineangiography are the 
only definitive methods of evaluating these 
treatable conditions. 


Richard D. Kittredge, M.D. 
Department of Radiology 

St. Luke's Hospital Center 
Amsterdam Avenue at 114th Street 
New York, New York 10025 
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ANEURYSM OF THE ASCENDING AORIA 
SIMULATING RIGHT ATRIAL 
DILATATION* 


By STEVEN H. CORNELL, M.D. 


IOWA CITY, IOWA 


E HAVE recently encountered 2 

patients with cardiomegaly in whom 
the frontal, lateral and oblique roentgeno- 
grams of the chest were thought to demon- 
strate dilatation of the right atrium. This 
finding was puzzling since clinically there 
were no signs which correlated with right 
atrial enlargement. In each instance tho- 
racic aortography revealed an unusually 
large aneurysm of the ascending aorta 
which produced a bulge above the right 
hemidiaphragm, thereby simulating en- 
largement of the right atrium. 


REPORT OF CASES 


Case 1. A £6 year old woman was admitted to 
the University of Iowa Hospitals because of 
severe pain in the right side of the chest, 
dyspnea, orthopnea and swelling of the ankles 
and abdomen. She had first complained of 
shortness of breath and pain in the upper back 
4 years previously at which time her heart was 
enlarged and she was treated with digitalis and 
diuretics. Her symptoms worsened in spite of 
medication and she lost 80 pounds of weight. 

At the time of admission to the hospital her 
blood pressure was 135/45. The neck veins were 
distended and the liver was greatly enlarged. 
Examination of the heart revealed atrial fibrilla- 
tion, gross cardiomegaly, and a systolic thrill 
palpable at the apex. Loud systolic and diastolic 
murmurs were audible over the right second 
intercostal space with radiation to the entire 
precordium. Varicose veins were present in both 
lower extremities and a water hammer pulse 
could be felt. The clinical impression was con- 
gestive heart failure with aneurysm of the 
thoracic aorta, aortic stenosis and insufficiency. 
The electrocardiogram demonstrated atrial 
fibrillation and left ventricular hypertrophy. 
There was uncertainty concerning the etiology 
of the cardiac lesions with rheumatic heart 
disease, syphilis and arteriosclerosis being con- 
sidered in the differential diagnosis. 





Fic. 1. Case’1. Generalized cardiomegaly with ob- 
vious left ventricular enlargement and bulging of 
the cardiac shadow immediately above the right 
hemidiaphragm suggestive of right atrial dilata- 
tion. 


The frontal roentgenogram of the chest (Fig. 
I) revealed a very large cardiac shadow with 
considerable enlargement to the right as well as 
to the left. It was thought that the upper part 
of the right-sided enlargement was due to a 
dilated ascending aorta and that the lower part 
was the result of an enlarged right atrium. The 
lateral and oblique views demonstrated en- 
largement both anteriorly and posteriorly. Be- 
cause of uncertainty concerning the extent of 
the thoracic aortic aneurysm, an aortogram was 
obtained (Fig. 2). This revealed a very large 
aneurysm of the ascending aorta which nearly 
reached the diaphragm and accounted for all 
of the right-sided “cardiac”? enlargement seen 
on the plain roentgenograms. 

Two days after the aortography surgical ex- 
ploration disclosed a false aneurysm of the 
ascending aorta with dissection from the aortic 
leaflets up to the innominate artery. The 


* From the Department of Radiology, University of Iowa Hospitals, Iowa City, Iowa. 
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aneurysm was resected and a dacron graft in- 
serted in its place. The appearance of the heart 
postoperatively is shown in Figure 3; the right 
heart border is nearly normal. 

Cardiac arrest occurred several hours after 
the operation and the patient expired. 

At postmortem examination a long standing 
aortic dissection which extended down to the 
common iliac arteries was found. Microscopi- 
cally there was severe medial necrosis of the 
entire aorta. 


Case 11. A 57 year old woman was seen be- 
cause of exertional dyspnea, orthopnea and 
paroxysmal nocturnal dyspnea which had in- 
creased in severity during the previous 18 
months in spite of treatment with digitalis and 
diuretics. She also complained of episodes of 
ankle edema and pains in the left side of the 
chest unrelated to exercise. A heart murmur 
was first heard at 26 years of age and hyper- 
tension was discovered when she was 42. 

Physical examination revealed the blood 
pressure to be 220/100 in the arms and 145/125 
in the legs. The femoral pulses were decreased 
in intensity. Loud systolic and diastolic mur- 
murs were heard over the aortic area. Clinically 
the patient was believed to have coarctation of 
the aorta and a bicuspid aortic valve with re- 
sulting aortic stenosis and aortic insufficiency. 


The frontal roentgenogram of the chest (Fig. 





Fic. 2. Case 1. The thoracic aortogram discloses a 
huge aneurysm of the ascending aorta which ac- 
counts for all of the “cardiac” enlargement on the 
nght side. 


Aneurysm of the Ascending Aorta 








l'1G. 3. Case 1. After resection of the aneurysm and 
insertion of a dacron graft the heart has decreased 
in size and the lower right contour is within nor- 
mal limits. 


4) demonstrated the heart to be enlarged to 
the right as well as to the left. The right-sided 
enlargement was thought to be due to a dilated 
right atrium, but the cause for this was not 
apparent since there were no clinical signs 
suggestive of a right-sided cardiac lesion. The 
heart was enlarged retrosternally and poste- 
riorly in the lateral and oblique views. The 





Fic. 4. Case rr. Cardiomegaly with enlarged left 
ventricle and apparent dilatation of the right 
atrium. 


Steven 





liG. 5. Case mr. Thoracic aortogram demonstrates 
that an aneurysm of the aortic root is responsible 
for the enlargement of the "cardiac" silhouette 
to the right. 


electrocardiogram revealed complete right 
bundle branch block and first degree atrio- 
ventricular block. At cardiac catheterization a 
ro mm. Hg gradient was found across the aortic 
valve and a 64 mm. Hg gradient between the 
ascending and descending aorta. Angiocardiog- 
raphy (Fig. 5 and 6) demonstrated an aneurysm 
of the aortic root with mild aortic insufficiency. 
'The coarctation of the aorta was also demon- 
strated. 

One year after cardiac catheterization the 
coarctation was repaired. The aneurysm of the 
aortic root was visualized, but not resected; 
this may be done at a future date depending on 
the patient's course. 


DISCUSSION 


Aneurysm of the aortic root has been de- 
scribed by several authors.^!^" These 
aneurysms may result from arteriosclerosis, 
syphilis or cystic medial necrosis. Accord- 
ing to Najafi? aortic insufficiency is the 
most common clinical manifestation and re- 
sults from dilatation of the aortic valve ring 
or disturbance in the support of the valve 
cusps. Aortic insufficiency may be the 


H. Cornell 


OCTOBER, 1969 


cause of angina and congestive heart fail- 
ure. Another frequent complication of 
aortic root aneurysm is dissection, which 
may be responsible for the presenting com- 
plaint of pain in the chest. In other cases, 
the dissection involves the aortic valve or 
coronary arteries and aggravates pre- 
existing myocardial ischemia and aortic 
insufficiency, Àn aneurysm may also com- 
press the superior vena cava and cause di- 
latation of the veins in the neck. Aortic root 
aneurysms are usually hidden within the 
cardiac shadow and require opacification 
with contrast material to be demonstrated. 
Windsor and Shanahan" described 4 cases, 
r of which produced a bulge in the right 
cardiophrenic angle on the frontal roent- 
genogram. At operation, the aneurysm 
completely covered the right atrium. 

Cystic medial necrosis of the aorta may 
occur with or without the Marfan's syn- 
drome and the etiology is not known.*?^ 
Microscopically there is degeneration and 
loss of the elastic fibers of the media with 
accumulation of basophilic ground sub- 
stance or mucopolysaccharides.* Merendino 
and associates? described surgical treat- 





Fic. 6. Case 11. In the lateral projection the coarcta- 
tion of the aorta is visible in addition to the 
aneurysm of the aortic root. 
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ment of 20 patients with cystic medial ne- 
crosis of the ascending aorta, 12 of whom 
had no evidence of Marfan’s syndrome. All 
patients had aneurysmectomy and 19 also 
had surgical correction of their aortic valve. 
These authors point out that the ascending 
portion of the aorta is subjected to the 
greatest stress and 1s therefore most likely 
to enlarge and dissect. Ferlic eż al did 
aneurysmorrhaphy or graft replacement in 
7 patients with aortic insufficiency secon- 
dary to cystic medial necrosis and replaced 
the aortic valve by a ball valve prosthesis. 
Chapman e£ a7? reported a group of 16 sim- 
ilar cases who were operated using total 
cardiopulmonary bypass. Austen and Blen- 
nerhassett! described a case of giant cell 
aortitis causing an aneurysm of the ascend- 
ing aorta with aortic insufficiency. This was 
successfully repaired using a prosthetic 
graft and aortic valve. 

It was pointed out by Steinberg and 
Halpern? that aneurysms of the thoracic 
aorta may be difficult to differentiate from 
tumors or other mediastinal masses on 
plain roentgenograms of the chest. Angiog- 
raphy can differentiate between these. 
More recently Malcolm and associates? de- 
scribed aneurysms of the descending tho- 
racic aorta which were situated on the right 
side of the chest. In 1 of their cases the 
aneurysm could be seen in the right cardio- 
phrenic angle on the frontal chest roent- 
genogram but was not large enough to be 
mistaken for a right atrium. 

Aneurysms of the ascending aorta tend 
to produce a bulge along the right upper 
cardiac margin and their recognition is 
usually not difficult. On the other hand, 
aneurysms of the aortic root frequently do 
not protrude outside of the cardiac shadow. 
It is unusual for an aneurysm to produce a 
bulge immediately above the right hemidia- 
phragm as was the case in our 2 patients. 
The only similar case described in the lit- 
erature of which we are aware is that of 
Windsor and Shanahan.! Cystic medial 
necrosis with dissection was responsible for 
the aneurysm in our first patient. In the 
second patient there was a coarctation of 
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the aorta but the precise etiology of the 
aneurysm has not been established. 


SUMMARY 


In 2 patients an aneurysm of the ascend- 
ing thoracic aorta simulated enlargement of 
the right atrium on the plain roentgeno- 
grams. In each case the correct diagnosis 
was made by thoracic aortography. 


Department of Radiology 
University of Iowa Hospitals 
Iowa City, Iowa 52240 
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Tce PERTECHNETATE ANGIOCARDIOGRAPHY IN 
THE DIAGNOSIS OF SUPERIOR MEDIASTINAL 
MASSES AND PERICARDIAL EFFUSIONS* 


By FREDERICK J. BONTE, M.D., EDWARD E. CHRISTENSEN, M.D., 
and THOMAS S. CURRY III, M.D.t 


DALLAS, TEXAS 


[S 1958, Rejali, MacIntyre and Friedell? 
described a new radioisotope diagnostic 
procedure, the blood pool scan. They out- 
lined an approach to the diagnosis of peri- 
cardial effusion which was based on dis- 
crepancy between the sizes of the scanned 
blood pool and the roentgenographic car- 
diac silhouette. Many investigators,®7-8.11-18 
including those in our own laboratory,?*® 
have contributed additional knowledge 
about this test and have extended it to the 
differential diagnosis of mediastinal mass 
lesions.?*^ 

The original tracer for blood pool scan- 
ning was I!*! HSA (human serum albumin), 
used in doses of 0.5 to 1.0 mc, but this was 
soon supplanted by I! iodipamide sodium 
(cholografin) with its shorter effective half- 
life, and consequently reduced patient radi- 
ation dose.*? The development of gener- 
ator-produced metastable radionuclides has 
now introduced Tc” and In™™ as the 
preferred diagnostic agents. Parallel ad- 
vances in 1maging technology have made 
avallable both stationary devices, such as 
the Anger! and Ter-Pogossian? cameras, 
and large-crystal, rapid rectilinear scan- 
ners. The use of these instruments has per- 
mitted the blood pool scan to evolve into a 
test which might better be known as the 
radionuclide angiocardiogram. In this pa- 
per we will describe the dynamic and static 
phases of radionuclide angiocardiography 
and how they may be applied to the differ- 
ential diagnosis of superior mediastinal 
mass lesions. 


MATERIAL AND METHODS 
For the dynamic phase of radionuclide 


* From the 
Hospital and Children’s Medical Center, Dallas, Texas. 
This 


angiocardiography the patient is placed 
supine beneath the detecting crystal of a 
commercial Anger camera to which has 
been attached its low-energy grid collima- 
tor. The tracer of choice for study of supe- 
rior mediastinal lesions is Tc?’ sodium per- 
technetate, which is administered into a 
vein in the right antecubital fossa in doses 
of from 100-200 uc per kg. body weight. 
The passage of the tracer bolus through the 
veins and arteries of the pulmonary and 
systemic circulations is observed on a per- 
sistence oscilloscope by the physician who 
is in charge of the test. He regulates the 
exposure of Polaroid scintiphotographs, 
which are made from the information upon 
the face of one of the Anger camera's oscil- 
loscopes. Usually, individual scintiphoto- 
graphs are made of the superior vena cava, 
the right side of the heart, the pulmonary 
artery and the proximal pulmonary vas- 
culature, the complete heart blood pool, 
and the aortic arch. Each scintiphotograph 
wil contain from 10,000-30,000 counts. 

The patient is then transferred for the 
static phase of the study to a dual-probe 
rapid rectilinear scanner with appropri- 
ately collimated 5 inch crystals. In usual 
practice the patient 1s placed supine on the 
scanning table and only an anterior view is 
made, although a posterior view may some- 
times be of value when dealing with upper 
posterior mediastinal tumors. When study- 
ing a mediastinal tumor with an Ohio-Nu- 
clear scanner, we activate the "enhance- 
ment" modality, and superimpose photo- 
scan data upon a matching roentgenogram 
of the chest. The matching roentgenogram 
is made in the anteroposterior projection, 
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Fic. 1. Normal radionuclide angiocardiograms, dynamic phase, made with an Anger camera and 10.0 mc 
Tc??? sodium pertechnetate tracer. (4) Scintiphotograph, exposed just after the completion of injection of 
the tracer bolus, shows axillary and subclavian veins, superior vena cava, right atrium and ventricle. (B) 
Study made 15 seconds after injection shows pulmonary artery and early pulmonary arterial circulation. 
(C) Study made 30 seconds after injection; patient has been repositioned to show the left ventricle and the 


arch of the aorta to advantage. 


with a 6 foot target-to-film distance, and 
the patient supine. The diaphragms should 
be in a midrespiratory to expiratory posi- 
tion. Reorientation markers may be applied 
to the film and to the scan. 

The rectilinear scan area embraces the 
entire chest and the neck to the angle of the 
mandible. The scan is begun below the 
diaphragm, because pertechnetate accumu- 
lates rapidly within the glands of the gas- 
tric mucosa. 


ILLUSTRATIVE CASES AND RESULTS 


ligure 1 represents 3 scintiphotographs 
from a dynamic phase study. Figure 14, 
made during, and just after injection of 
10.0 mc Tc??» pertechnetate, shows the 
normal appearance of the axillary and sub- 
clavian veins, superior vena cava, right 
atrium and ventricle and early flow into the 
pulmonary arteries. The second frame (Fig. 
15), made 15 seconds after injection, shows 
diffusion of the tracer  pertechnetate 
through the proximal pulmonary arterial 
circulation. The third frame (Fig. 1C), 
made 30 seconds after injection, is posi- 
tioned to show the ascending aorta and arch 
to advantage. 

It was realized early that the dynamic 
phase of radionuclide angiocardiography 
would be an effective means of detecting 


pericardial effusions.®!° Figure 2 is the 
dynamic study of a patient thought to have 
an effusion, and it illustrates most of the 
diagnostic features of this application of 
the test. Figure 24 shows progress of the 
tracer bolus of 10.0 mc Tc??» pertechnetate 
through axillary and subclavian veins, and 
superior vena cava. The second frame 
(Fig. 28), made 12 seconds after the com- 
pletion of injection, shows characteristic 
separation of pulmonary blood pools from 
the blood pool of the heart. The third 
frame (Fig. 2C), made 30 seconds after in- 
jection, shows the radioisotope scan ap- 
pearance which is diagnostic of pericardial 
effusion, 7.e., a crescent of low activity sur- 
rounding the heart blood pool inferiorly 
and laterally. The crescent is demarcated 
by the blood pools of displaced pulmonary 
vasculature laterally and by blood pools of 
liver and stomach inferiorly. The dynamic 
radionuclide study is so rapid and easy to 
perform that it is now probably the method 
of choice in screening patients thought to 
have pericardial effusions. With the radio- 
nuclide method one can probably detect 
effusions as small as 100-1 £0 ml. in volume. 

The dynamic phase may also be used to 
appraise the thoracic great veins to deter- 
mine whether they have been displaced or 
obstructed by neoplastic processes, and it 
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lic. 2. Dynamic phase Tc??? pertechnetate angiocardiograms. (4) Scintiphotograph made just after injec- 
tion shows patent superior vena cava and flow of tracer into the right atrium. ( B) Study made 12 seconds 
after the completion of injection shows normal right atrium and ventricle and early flow of tracer radio- 
nuclide through the pulmonary arterial circulation. There is separation of the left pulmonary blood pool 
from the blood pool of the pulmonary artery—an early sign of pericardial effusion. (C) Study made 30 
seconds after injection shows heart blood pool, H, almost surrounded by a crescent of low radioactivity 


representing a confirmed pericardial effusion. 


should always be filmed when studying 
mediastinal masses with radioisotope tra- 
cers. 

The static phase of radionuclide angio- 
cardiography is the successor to the historic 
blood pool scan, and it is probably per- 


formed to best advantage with a large- 


— 


crystal, appropriately collimated, rapid rec- 





A | B 


tilinear scanner. The principle of the static 
phase 1s that mediastinal masses which are 
aneurysms should contain large blood 
pools, and solid tumors should not. Aneu- 
rysms which are filled with clot would not 
be expected to contain blood pools, but 
they are seldom encountered. This principle 
is illustrated by the case in Figure 3, that of 





liG. 3. (4) A 6 foot posteroanterior chest roentgenogram shows a convex soft tissue shadow in the right mid- 
mediastinal region. (B) A rectilinear blood pool scan of the chest made with 10 mc Tc??" sodium pertechne- 
tate as a tracer shows the blood pool of a large heart, H, and the blood pool of the liver, L. Note the blood 
pool of the tortuous aorta (arrow) which seems to represent the roentgenographic shadow. (C) Retrograde 
catheter aortogram confirms the diagnosis of a tortuous ascending aorta. (Reprinted by permission of 
Seminars in Roentgenology, Grune & Stratton, Publishers.) 
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FIG. 4. Tc??? pertechnetate dynamic phase angiocardiograms of a woman known to have a goiter and a 


superior mediastinal mass (see Fig. 54). (4) Scintiphotograph made 8 seconds after the end of injection of 
10.0 mc Tc??? pertechnetate shows normal axillary and subclavian veins and superior vena cava. The right 
atrium appears normal as well. (B) Study made 18 seconds after injection shows slight impression upon the 
medial aspect of the superior vena cava (arrow) by the known cervical and upper mediastinal mass. (C) 
Scintiphotograph of the heart blood pool made 30 seconds after completion of injection. 


à young man with a prominent shadow in 
his right mid-mediastinum (Fig. 34). A 
static blood pool scan indicates that the 
area of the roentgenographic shadow con- 
tains a blood pool, and likely represents a 
tortuous aorta (arrow, Fig. 35)—a conclu- 
sion confirmed by the catheter aortogram 
seen in Figure 3C. 

In the case in Figures 4 and z, pertechne- 
tate angiocardiography was used in the 
differential diagnosis of a mass in the supe- 
rior mediastinum and neck(Fig. 5/4) of a 46 
year old woman. Note the impression on 
the medial aspect of the superior vena cava 
(arrow, Fig. 48), caused by the known 
superior mediastinal mass lesion. Note also 
that there is no evidence of a blood pool 
within the mass lesion during filling of the 
aortic arch and brachycephalic vessels in 
Figure 4C. 

The static phase scan, obtained about 30 
minutes after the intravenous injection of 
the pertechnetate tracer (Fig. 5B) shows 
the blood pools of the heart (H) and liver 
(L). The pertechnetate pool of the stomach 
is seen at S. There is early accumulation of 
pertechnetate in the thyroid gland. When 
the blood pool scan in Figure 4B is super- 
imposed upon a chest roentgenogram, using 
reorientation markers on scan and film, the 
thyroid gland can be seen occupying much 


of the area of the mass and extending well 
below the suprasternal notch (Fig. cC). 
Thus the mass is identified as being of thy- 
roid origin. Subsequently an operation 
was performed at which a large goiter was 
removed and a substantial retrosternal ex- 
tension was identified. 

The case in Figures 6 and 7 is that of a 47 
year old woman with a superior mediastinal 
mass (Fig. 7,7) which had appeared re- 
cently, and which was growing rapidly. 
Differential diagnosis was complicated by 
the presence of a goiter which extended be- 
neath the manubrium. Radionuclide angio- 
cardiography was performed using 10.0 
mc Tc??» sodium pertechnetate as a tracer. 
Figure 6 shows scintiphotographs of the dy- 
namic phase made with an Anger camera 
during, and at intervals after, the injection. 
During injection one can see tracer enter- 
ing the superior vena cava and outlining 
the right atrium and ventricle (Fig. 6.4). 
Later scintiphotographs (Fig. 6, B and C) 
do not show a blood pool of vascular char- 
acter in the region occupied by the mass. 

Thirty minutes after injection a static 
phase rectilinear scan was obtained (Fig. 
7B). Note that the heart blood pool is de- 
lineated as is a thyroid gland of large size 
and irregular outline. When the static 
phase scan is superimposed upon the chest 
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Fic. 5. (4) A 6 foot posteroanterior chest 
roentgenogram of a woman whose dynamic 
phase study is seen in Figure 4. Note the 
soft tissue mass in the lower neck, displac- 
ing the trachea to the right of the midline, 
and extending into the upper superior 
mediastinum. (B) Rectilinear scan of the 
neck and chest obtained 30 minutes after 
injection of pertechnetate tracer—the 
static phase of the radionuclide angio- 
cardiogram. H is the blood pool of the 
heart, and L the blood pool of the liver. 
Tracer is seen in the stomach at S. Ac- 
cumulation of pertechnetate is seen in an 
enlarged thyroid gland. (C) The static 
phase rectilinear scan is superimposed 
upon a matching chest roentgenogram. 
The thyroid gland accounts for the cervical 
mass and appears to extend into the upper 
mediastinum. At operation a goiter with a 
sizeable retrosternal extension was re- 
moved. 


roentgenogram (Fig. 7C) the mass appears 
to lie outside the irregularly enlarged thy- 
roid gland and it does not contain a blood 
pool, as would be expected if it were an 
aneurysm. A surgical exploration was per- 
formed and the mass was found to represent 
a mediastinal metastasis from an adeno- 
carcinoma of the pancreas. 
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Figures 8 and g are the radionuclide 
angiocardiograms of a 55 year old man 
known to have a rapidly growing superior 
mediastinal mass (Fig. 9A). Also, ‘there was 
evidence of significant enlargement of the 
cardiac silhouette, which had developed 
during the previous 6 months. An angio- 
cardiographic study was performed with 
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lic. 6. Dynamic phase Tc??? pertechnetate angiocardiograms of a woman with a goiter and a rapidly growing 
superior mediastinal mass of unknown origin (see Fig. 74). (4) Scintiphotograph made just after comple- 
tion shows pertechnetate tracer bolus in superior vena cava, right atrium and ventricle. Note indentation of 
superomedial aspect of superior vena cava (arrow) by the mediastinal mass. (B) Study made 15 seconds 
after injection shows pulmonary artery and early pulmonary circulation. (C) Study made 30 seconds after 
injection shows heart blood pool and blood pool of the aorta. Note absence of blood pool from the region of 


the mediastinal mass. 


12.0 mc Tc??n pertechnetate, and Figure 8 
represents the dynamic phase of this test. 
Twelve seconds after injection one can see 
the tracer bolus entering from the left and 
visualizing a superior vena cava which 1s 
narrowed (arrow, Fig. 8/7) just cephalad to 
the right atrium. This sort of indentation is 
often seen in patients with pericardial 
effusion and 1s thought to be due to com- 
pression of the superior vena cava by the 
attachments of the distended pericardial 
sac. À scintiphotograph made 20 seconds 
after the injection (Fig. 85) shows sepa- 
ration of theleft and right pulmonary blood 
pools from the blood pool of the heart, sug- 
gesting a pericardial effusion. Figure 8C, 
made 30 seconds after injection, shows a 
clear demonstration of a voluminous peri- 
cardial effusion in the form of a crescent of 
low activity almost completely surrounding 
the heart blood pool. 

The static phase rectilinear scan was be- 
gun 30 minutes after injection of the tracer 
and is shown in Figure 98. When this scan 
is superimposed upon a matching chest 
roentgenogram (Fig. 10), the small heart 
blood pool is seen surrounded by a large 
volume of fluid. The thyroid gland may be 
identified as a structure of normal size and 


position in the neck, but the region of the 
mass shadow on the chest roentgenogram 1s 
relatively devoid of blood pool. This find- 
ing again suggests that the mass 1s a solid 
tumor rather than an aneurysm, and the 
presence of a normal thyroid gland suggests 
that it 1s unlikely to be of thyroid origin. 
Surgical exploration revealed 1t to be a large 
metastasis from an adenocarcinoma of the 
colon. Metastases to the pericardium were 
found to have caused the large effusion 
identified in both phases of the study. 


CONCLUSIONS AND SUMMARY 


I. With progress in instrumentation and 
tracer pharmacology, the blood pool scan 
has evolved into the radionuclide angiocar- 
diogram with its dynamic and static phases. 

2. When applied to the differential diag- 
nosis of superior mediastinal lesions, Tc?’ 
sodium pertechnetate is the tracer of 
choice, because of its proclivity for localiz- 
ing in thyroid tissue. During the dynamic 
phase of the study, best performed with a 
camera device, it is possible to identify dis- 
placement and obstruction of mediastinal 
great veins, and if the study is extended for 
30 to 60 seconds, pericardial effusion may 
be identified with a good degree of security. 
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3. The static phase of radionuclide an- 
giocardiography is best visualized with 


large-crystal rectilinear scanner. The static 
phase, and its matching roentgenogram, 
will usually enable the examiner to decide 
whether a superior mediastinal mass is, or 
is not, of thyroid origin, and, further, to 
differentiate between masses which contain 
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V'16. 7. G4) Posteroanterior chest roentgeno- 
gram of a woman with a goiter and rap- 
idly growing superior mediastinal mass. 
Note displacement of the trachea toward 
the right in the neck and upper chest. 
(B) Static phase rectilinear scan of the 
chest and lower neck shows the blood pool 
of heart and aorta and pertechnetate 
tracer localized within a thyroid gland of 
large size and irregular contour. Note the 
relative absence of blood pool in the re- 
gion of the mediastinal mass. (C) The 
static phase scan in B is superimposed 
upon the chest roentgenogram. Again, 
note absence of blood pool from the 
mass, suggesting that it is not an aneu- 
rysm. The absence of tracer also sug- 
gests that it is not an extension of the 
goiter. It was later identified as a medi- 
astinal metastasis from an adenocarcino- 
ma of the pancreas. 


large blood pools, such as aneurysms, and 
those which do not, such as solid tumors. 

4. Radionuclide angiocardiography may 
be performed rapidly and safely, and con- 
stitutes one of the best primary exami- 
nations which can be offered in cases of 
mediastinal tumors of unknown origin. 
The dynamic phase of this study may well 
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Fic. 8. Dynamic phase Tc?" pertechnetate angiocardiograms of a man known to have a rapidly growing 
superior mediastinal mass (see Fig. 9/7). (4) Scintiphotograph made 12 seconds after the end of injection 
shows pertechnetate tracer bolus entering from the left subclavian vein. Note the narrowing of the superior 
vena Cava (arrow) just proximal to its entry into the right atrium. This constriction is thought to be due to 
compression by attachments of a distended pericardial sac containing an effusion. (B) Study made at 20 
seconds shows characteristic early separation of pulmonary from heart blood pool—an early sign of peri- 
cardial effusion. (C) Study made 30 seconds after tracer injection shows the characteristic appearance of a 
large pericardial effusion, with a crescent of low activity surrounding the heart blood pool inferiorly and 
laterally. 
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lic. 9. (4) Posteroanterior chest roentgenogram of a man known to have a rapidly growing superior medi- 
astinal mass. The cardiac silhouette was also known to be enlarging. (B) Static phase rectilinear scan of the 
chest and lower neck shows a small heart blood pool surrounded by a voluminous pericardial effusion. Note 
that the region occupied by the mass on the roentgenogram, M, is relatively devoid of blood pool. Note also 
pertechnetate in a thyroid gland which is normal in size and position. 





Fic. 10. The static phase scan in Figure 9B is super- 
imposed upon the chest roentgenogram in Figure 
94. It shows the pericardial effusion to advantage 
and shows the absence of a vascular blood pool 
from the tumor mass, which was later identified as 
a metastasis from an adenocarcinoma of the colon. 


be the method of choice in detection of 
pericardial effusions of any origin. 


Frederick J. Bonte, M.D. 
Department of Radiology 
Parkland Memorial Hospital 
5323 Harry Hines Boulevard 
Dallas, Texas 75235 
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ABNORMAL VASCULAR COMMUNICATIONS* 


By RICHARD L. CLARK, M.D,f MAJ. DAVID B. GOLDENBERG, USAF, MC,i 
and JAMES V. BLAZEK, M.D.$ 


BALTIMORE, MARYLAND 


HE first description of arteriovenous 
anastomoses was probably made bv 

the Italian physician, Leale Leali, of Padua, 
in 1717.!! John Hunter, over 200 years ago, 
is also credited with an early documenta- 
tion of an abnormal vascular communica- 
tion.? The literature contains many de- 
scriptions of extra-cardiac vascular com- 
munications, particularly since the era of 
angiography. The purpose of this paper is 
to collect, organize, and illustrate the many 
forms of abnormal vascular connections. 
Figure 1 outlines all peripheral vascular 
communications. These have been organ- 
ized on an anatomic basis with secondary 
reference to physiologic considerations. 
The lymphatic system has been excluded, 
although lymphaticovenous communica- 
tions have been well documented.® 49 


I. ABNORMAL CONNECTIONS OF 
THE SYSTEMIC ARTERIES 
A. SYSTEMIC ARTERY TO SYSTEMIC VEIN 


The most common form of abnormal 
vascular connection is that occurring be- 
tween the systemic arteries and neighbor- 
ing veins. Although occurring almost every- 
where, the extremities, cerebral and renal 
circulations are the most common sites. 
These are best subdivided etiologically. 


I. Congenital. These are usually in the form 
of angiomatous lesions with multiple and 
diffuse anomalous vascular channels oc- 
casionally resembling neoplastic lesions. 
Uncommonly, there are multiple lesions 
as exemplified by the Osler-Weber-Rendu 
syndrome. 

2. Neoplastic. Nonangiomatous neoplasms, 
both primary and metastatic, occasionally 
will demonstrate early venous drainage. 


Benign angiomas or malignant angiosar- 
comas are examples of primary vascular 
neoplasms demonstrating arteriovenous 
communication. A rare example of sys- 
temic artery to systemic vein interconnec- 
tion occurs in bones involved with 
Paget's disease.! 

3. Degenerative vascular. Arteriosclerotic and 
luetic involvement of the aorta and great 
vessels, in particular, has produced dra- 
matic arteriovenous communications. 

4. Latrogenic. It is known that the neovascu- 
larization that occurs in conjunction with 
tissue healing may produce sizable ab- 
normal communications. Postbiopsy ar- 
terlovenous communications, particularly 
renal, are known.‘ 

5. Traumatic. The traumatic incident is 
generally major; however, hours to years 
may intervene before a lesion is manifest 
clinically. Case 1 is a typical example. 


CasE I. À 42 year old alcoholic male was 
admitted following chest trauma. A bruit was 
heard over the upper sternum and the history 
revealed that the patient had received a knife 
wound to this region several years before. A 
thoracic aortogram (Fig. 2, 4 and B) revealed 
filling of the innominate vein almost simulta- 
neously with the aorta. Communication 1s by a 
false aneurysm providing the connection be- 
tween the aorta and the innominate vein. This 
was successfully surgically resected. 


The physiologic reversal of this anatomic 
interconnection, 7.¢., systemic vein to sys- 
temic artery, is unlikely. 


B. SYSTEMIC ARTERY TO PULMONARY ARTERY 


Communications between the systemic 
arteries and pulmonary arteries with blood 
flow in the direction of the normally lower 
pressure pulmonary circulation is a fre- 
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liG. 1. A summary of all possible vascular communications with indications of anatomic and physiologic 
probabilities. (Systemic vein to pulmonary artery occurs only iatrogenically—see text.) 


quently encountered congenital anomaly, 
the most common lesion being the patent 
ductus arteriosus, and, less commonly, the 
aortopulmonary window. Shortly after 
birth, the ductus functionally closes and 
begins to undergo obliteration. Anatomic 
obliteration is usually complete by the 
third month, but occasionally the ductus 
arteriosus may be patent for 6 months or 
even a vear.? Closure may never occur, as 
seen in infants exposed i7 utero to maternal 
rubella. 

In right ventricular outflow obstruction 
with pulmonary atresia (pseudotruncus), 
the blood supply to the lungs is from prom- 
inent bronchial arteries which have been 
shown microscopically to communicate 
with the pulmonary arteries.5^**:5 Re- 
cently, bronchial artery-pulmonary artery 
communication has been documented an- 


giographically in association with chronic 
inflammatory lung disease.’ 

Postoperative communications such as 
the Blalock-Taussig or Potts anastomoses 
are also included in this category. Trau- 
matic lesions may occur, as can communi- 
cations secondary to degenerative vascular 
disease. Case r1 is an example of the last 
etiology mentioned. 


Case 11. A zo year old female with a positive 
serology had been noted to have a calcified 
aortic aneurysm on numerous previous chest 
roentgenograms. She was admitted presenting 
with clinical cardiac decompensation. A dia- 
stolic murmur was heard and it was thought 
that her failure was due to aortic insufficiency. 
During cardiac catheterization, it was apparent 
that she had very little if any aortic regurgita- 
tion, but subsequent thoracic aortography 
revealed a large communication between the 


No. 2 


descending aorta and the left pulmonary artery 
(Fig. 3, A-D). The patient did not survive at- 
tempted surgical intervention. 


Case 111 is another form of systemic ar- 
tery to pulmonarv artery communication 
which initially masqueraded angiograph- 
ically as a systemic artery to pulmonary 
vein shunt. 


Case iu. A 47 year old alcoholic male under- 
went segmental resection of the superior seg- 
ment of the left lower lobe for tuberculosis. 
The following year, a bruit was heard over the 
left chest wall adjacent to the thoracotomy 
scar. Àn aortogram revealed markedly enlarged 
intercostal arteries supplying a vascular mal- 
formation in the region of the previous surgery. 
A premature filling of the pulmonary veins 
draining the area was noted (Fig. 4, /7-C). 


Recent work has shown that in cases 
such as Case 11, revascularization occurs 
from diaphragmatic, bronchial or inter- 
costal arteries, and that experimentally 
there is oxygen step-up in the pulmonary 
venous drainage, indicating that communi- 
cation with the pulmonary arterial system 
occurs at the precapillary level. Anatomic 
studies corroborate this view.?? 

Physiologic reversal of a systemic artery 
to pulmonary artery shunt is seen in a 
variety of forms. 


1. This is a normal fetal condition. 
2. Persistence of, or return to, the fetal 
pattern occurs secondary to: 

a. Pulmonary venous obstruction as 
seen in anomalous pulmonary venous 
return, hypoplastic left heart syn- 
drome or congenital mitral stenosis. 

b. Acquired peripheral pulmonary vas- 
cular resistance as in the Eisen- 
menger complex or primary pulmo- 
nary hypertension. 

c. Relative hypotension in the systemic 
circulation as in aortic atresia, and 
interrupted aortic arch (infantile- 
type coarctation).?? 


As noted above, obstruction of the pul- 
monary venous system at any level can 
produce reversal of flow in the ductus ar- 
terlosus. The following case (Fig. 5, 4-C), 
dramatically illustrated the “malignant” 
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SYSTEMIC ARTERY-* SYSTEMIC VEIN 


Frc. 2. Case 1. (4 and B) Post-traumatic aorta 
(S.A.) to left innominate vein (S.V.) communica- 
tion. Aortic arch angiogram. 


ductus pattern seen in association with the 
pulmonary venous obstruction which 
occasionally occurs in total anomalous 
pulmonary venous return.7:1023 


Case Iv. Although a product of an unevent- 
ful pregnancy and delivery, the infant appeared 
cyanotic and dyspneic at birth. An electro- 
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| 1G. 3. Case n. (4-D) Spontaneous (postdegenerative vascular) aorta (S.A.) to left pulmonary artery 
(P.A.) communication. Aortic arch angiograms. Biplane study. 
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Fic. 4. Case nir. (/4-C) Postoperative inter- 
costal artery (S.A.) to left pulmonary 
vein (P.V.) communications. Aortic arch 
angiogram. (4) Arterial phase. (B) Venous 
phase. (C) Line Drawing. 

Note that although roentgenographi- 
cally it appears that there is direct com- 
munication between S.A. and P.V., there 
is good evidence (see text) that the shunt 
occurs at a precapilary level (S.A. to 


P.A.). 


Malformation 


SYSTEMIC ARTERY —* PULMONARY VEIN 
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Fic. §. Case 1v. (4-C) Intraloba- sequestra- 
tion, right lower lobe (R.L.L.), with 
anomalous systemic artery from abdominal 
aorta (S.A.) to R.L.L. pulmcnarv veins 
(P.V. communication. Selective angio- 
grams. (4) Arterial phase. (B) Venous 
phase. (C) Line drawing. 
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from descending 
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PULMONARY VEIN 
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cardiogram showed right ventricular hyper- 
trophy and a chest roentgenogram demon- 
strated an obstructive venous pattern to the 
lungs. Because of progressive clinical deteriora- 
tion, angiography was performed which demon- 
strated reversal of flow through a patent ductus 
arteriosus. The patient underwent cardiac 
surgery in an attempt to anastomose the 
stenotic common anomalous pulmonary vein 
to the left atrium, but he expired postopera- 
tively. 


C. SYSTEMIC ARTERY TO PULMONARY VEIN 

Of the two forms of congenital pulmon- 
ary sequestration, extralobar and intra- 
lobar, the pattern of blood supply to the 
latter represents one of the few valid ex- 
amples of systemic artery to pulmonary 
vein. communication.*? Extralobar se- 
questrations occur outside of the pulmon- 
ary visceral pleura, often below the dia- 
phragm and possess their own systemic ar- 
terial and venous connection. However, 
intralobar sequestrations receive systemic 
arterial supply, but the venous drainage i IS 
via the pulmonary veins.” Case v is an ex- 
ample of such an entity. 


Case v. This 11 year old white female had 
recurrent pulmonary infections most of her life, 
although plain roentgenograms were not sug- 
gestive of the diagnosis. Following bronchog- 
raphy on the most recent admission, a right 
lower lobe infiltrate was noted to be distinctly 
separate from the opacified and displaced 
bronchi. An abdominal aor togram demon- 
strated the feeding vessel and a selective study 
outlined the arterial supply and venous nn 
age in greater detail (Fig. 6, 4 and B). A 
surgery, a cystic sequestration was edes 
Normal appearing pulmonary veins drained 
the structure. 


Pulmonary neoplasms are drained pri- 

marily by pulmonary veins.“ Primary 
bronchial neoplasms tend to derive their 
arterial supply from the bronchial circula- 
tion, whereas the metastatic deposits tend 
to be supplied by the pulmonary arteries.‘ 
Thus systemic artery to pulmonary vein 
communications would be expected in 
bronchogenic carcinoma. 
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PULMONARY ARTERY—> SYSTEMIC ARTERY 


ric. 6. Case v. (4 and B) “Malignant” ductus ar- 
teriosus with pulmonary artery (P.A.) to aorta 
(S.A.) communication due to elevated pulmonary 
venous pressure secondary to partially obstructed 
anomalous pulmonary venous return. Right ven- 
tricular injection. Right lateral projection. (Cour- 
tesy of Dr. Leonard A. Greenberg.) 


Pulmonary venous flow in the direction 
of the systemic arteries is physiologically 
unlikely and probably does not occur. 
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D. SYSTEMIC ARTERY TO PORTAL VEIN 


This interconnection occurs occasionally. 
Recently, an example of a communication 
between the gastroepiploic artery and vein, 
thought to have developed following a 
gastrectomy, was reported.? Congenital 
vascular malformations involving the me- 
sentery exist and some drain via the portal 
system.” Patients with the Budd-Chiar! 
syndrome or advanced cirrhosis apparently 
demonstrate reverse flow in the portal sys- 
tem with hepatic arterial pressure provid- 
ing the gradient for such an abnormal vas- 
cular pattern.*9.4 

Recently we have had the opportunity 
to review an interesting case, which rep- 
resented a traumatic interconnection be- 
tween splenic artery and portal system 
following a gunshot wound to the abdomen. 


Case vi. A 21 year old Negro male was shot 
in the left flank. Exploratory laparotomy 
demonstrated a left retroperitoneal hematoma 
adjacent to the left kidney. An active bleeding 
vessel was noted in this area and ligated. The 
liver and spleen were reported to be normal. 
The patient did well for 1 year, but then had 4 
successive hospitalizations for dyspnea on 
exertion and generalized malaise and weakness. 
A heart murmur and fever usually were present 
and he was treated for subacute bacterial 
endocarditis. Anemia and signs of hypersplen- 
ism were generally present as well as evidence of 
gastrointestinal bleeding. Two years later, a 
bruit was heard over the epigastrium, and 
subsequent aortograms demonstrated a splenic 
artery to splenic vein communication (Fig. 7, 
A-D). The arteriovenous fistula was ligated and 
a congested spleen was removed. The patient 
has done well subsequently. 


The reverse flow pattern, that of portal 
vein to systemic artery, is physiologically 
unlikely and has not been reported to our 
knowledge. 


II. ABNORMAL CONNECTIONS OF 
PULMONARY ARTERIES 
A. PULMONARY ARTERY TO PULMONARY VEIN 


This well known entity is well illustrated 
by patients with the Osler-Weber-Rendu 
disease, although isolated arteriovenous 
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communications occur in otherwise normal 
patients.??*' The classical clinical triad of 
elevated hematocrit, clubbing and cyano- 
sis is present if the shunt is greater than 30 
per cent of the normal pulmonary flow. 
Usually the plain roentgenogram or lamin- 
agram is suggestive of the diagnosis if the 
fistula is large and feeding, and draining 
vessels can be seen. Pulsation and configu- 
ration changes of the malformation can 
often be noted fluoroscopically with the 
Valsalva maneuver.” Pulmonary angiog- 
raphy 1s most valuable in determining the 
true nature of the lesion and detecting 
associated or "satellite" malformations. 

Infectious processes, atelectasis, hyaline 
membrane disease, metastatic and primary 
neoplasms and chronic obstructive airway 
disease may be associated with the produc- 
tion of pulmonary arteriovenous inter- 
connections. These rarely can be demon- 
strated angiographically, although there are 
physiologic data confirming their pres- 
ences 

The next case to be illustrated represents 
a classic example of a pulmonary artery to 
pulmonary vein communication. 


Case vir. The patient was an asymptomatic 
19 year old female seen for a routine physical 
examination. À bruit was heard over the ante- 
rior chest wall and a mass lesion was noted in 
the region of the right middle lobe on plain 
roentgenograms. Cardiac catheterization was 
performed with subsequent angiography which 
confirmed the presence of an arteriovenous 
interconnection (Fig. 8, 4 and B). 


The physiologic reversal of this inter- 
connection (pulmonary vein to pulmonary 
artery) has not been reported. 


B. PULMONARY ARTERY TO SYSTEMIC VEIN 


Pulmonary artery to systemic vein con- 
nections could exist theoretically because 
of a favorable pressure gradient but are 
extremely rare. Conceivably, severe pul- 
monary venous hypertension and conges- 
tion or total anomalous pulmonary venous 
return with pulmonary venous obstruction 
might result in blood flow away from the 
lungs via bronchial veins. It 1s conceivable 
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artery (S.A.) to splenic vein (Portal V.) communication. 
and D) Postoperative. (Courtesy of Dr. Milton Michaelis.) 


hic. 7. Case vi. (4-D) Post-traumatic splenic 
Aortic angiograms. (4 and B) Preoperative. (C 


that the increasing cyanosis and left ven- such communications have been demon. 
tricular heart failure seen in patients with strated angiographically. 

chronic obstructive airway disease could 
be, in part, a result of such a potential 
right-to-left shunt. To our knowledge, no 


Although we are unaware of any non- 
latrogenic instance in which flow occurs 
from the systemic veins to the pulmonary 











Malformation N 


PULMONARY ARTERY —* PULMONARY VEIN 


Fic. 8. Case vir. (4 and B) Congenital isolated pul- 
monary arteriovenous malformation (P.A. to 
P.V. communication). Pulmonary angiogram. 


arterial system, anastomosis of the superi- 
or vena cava to the right pulmonary artery 
for tricuspid atresia is an example of such a 
communication surgically produced." 
Case vir is an example of such an latro- 
genically produced anastomosis. 


Case vu. A 6 year old female with the clini- 
cal and roentgenographic diagnosis of tricuspid 
atresia had a Glenn anastomosis at 2 years of 
age for increasing cyanosis. The superior vena 
cava was connected to the distal end of the 
right pulmonary artery and considerable clinical 
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improvement resulted. At 4 years of age, her 
hematocrit began to rise and she became moder- 
ately incapacitated. Cardiac catheterization 
was performed again to evaluate the function of 
the shunt with the view to a second shunting 
procedure. Although, as can be seen from the 
angiogram (Fig. 9, Æ and B), the shunt 1s 
patent, it does not function properly because of 
very slow flow, probably secondary to pulmo- 
nary vascular disease in that lung. Good 
opacification of the right pulmonary artery 1S 
accomplished because of slow runoff. 


C. PULMONARY ARTERY TO PORTAL VEIN 


No connection between these two sub- 
divisions has been reported either embryo- 
logically or clinically. 


III. ABNORMAL VENOVENOUS 
CONNECTIONS 


Although often less dramatic than com- 
munications involving arteries, venovenous 
shunting is not without significant clinical 
implications. 


A. PORTAL VEIN TO SYSTEMIC VEIN 


This entity is one of the clinically most 
recognized abnormal vascular interconnec- 
tions. McIndoe’s classification?! of hepato- 
fugal collateralization as seen with portal 
hypertension has been recently emphasized 
by Fleming and Seaman." It is appealing 
because of its embryologic and anatomic 
foundation. Three main pathways are 
listed. 


i. Communications between the portal and 
systemic venous system in areas of transi- 
tion between squamous and glandular 
epithelium in the alimentary tract, i.e., 
distal esophagus and rectum. 

In the region of obliterated fetal vascular 

structures, i.¢., the falciform ligament and 

paraumbilical region. 

J Areas where the alimentary tract lies 
retroperitoneal in close proximity to the 
systemic circulation, 7.e., duodenum, de- 
scending and ascending colon, pancreas, 
etc. (Acquired adhesions in the abdomen 
occasionally provide an excellent scaffold- 
ing for portal-systemic venous connec- 
tions.) 


t 
. 


J 


Recently, intrahepatic shunts have 
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Fic. 9. Case vu. (4 and B) Surgically produced superior vena cava (S.V.) to right pulmonary artery (P.A.) 
communication for tricuspid atresia. Right innominate vein injection. Frame from cineroentgenographic 


study. 


been demonstrated angiographically which 
prove the existence of direct portal to he- 
patic venous interconnections in patients 
with cirrhosis. The physiologic signifi- 
cance of these abnormal communications, 
however, is probably small, except perhaps 
in the genesis of hepatic coma. 

Iatrogenic communications are inten- 
tionally produced in cases of severe portal 
hypertension with clinically dangerous var- 
ices and have been produced between the 
portal or mesenteric vein and the inferior 
vena cava, or between the splenic and left 
renal vein. 


Case 1x (Fig. 10, £ and B). This case is an 
example of the appearance of esophageal and 
gastric varices demonstrated by splenoportog- 
raphy in a young girl with cirrhosis. 


The physiologic reversal of the above 
condition is manifested by the presence of 
collateral systemic venous channels drain- 
ing the abdomen and lower extremities into 
the portal vein. These have been known 
since the late 1800's.!5? These intercom- 
munications have been recently illustrated 
angiographically in cases of inferior vena 
caval obstruction,9:141925$41 and will be 
illustrated in Case x. This case has been 
previously reported by one of the authors 
(J.V.B.) in a study of post-inferior vena 
cava plication patients.” 


Case x. A 44 year old female was treated for 
postoperative pulmonary emboli by plication of 
her inferior vena cava, 3 weeks prior to the 
venogram shown in Figure 11, 4 and B. Despite 
the vena caval obstruction and the utilization 
of portal venous return, the patient had mini- 
mal evidence of venous insufficiency 1n the lower 
extremities. Although not well demonstrated 
in this study, the inferior mesenteric vein was 
thought to communicate with the hemorrhoidal 
plexus. The proximal connection with the portal 
vein was visualized in the lateral projection 
which is not reproduced here because of its 
poor technical quality. 


It must be noted, however, that the 
most common form of collateralization 
occurs within the systemic system and us- 
ually involves the paravertebral plexus of 
Batson, azygous system, epigastric vessels 
and gonadal veins. 


B. PULMONARY VEIN TO PORTAL VEIN 


Total anomalous pulmonary venous re- 
turn below the diaphragm with communi- 
cation to the portal system is the only 
known example of pulmonary to portal vein 
interconnection.??$ Angiographic demon 
stration of such a lesion is infrequently 
accomplished partly because of the mar- 
kedly delayed flow of pulmonary venous 
drainage. Patients with this anomaly pres- 
ent at birth with severe respiratory distress, 
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PORTAL VEIN —» SYSTEMIC VEIN 
l'1G. 10. Case 1x. (4 and B) Esophageal and gastric 
varices with portal vein to systemic vein com- 
munication in a cirrhotic patient. Splenoporto- 
gram. 


and plain film roentgenograms usually 
show severe pulmonary vascular (venous) 
congestion. The cause for the pulmonary 
venous obstruction is not entirely clear, 
but probably is related to the relatively 
long and narrow drainage channel usually 
present, and, even more likely, to the 
significantly higher portal venous pressure 
compared to normal left atrial pressure. A 
characteristic defect on the barium filled 
esophagus secondary to pressure from the 
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common pulmonary vein as it passes ad- 
Jacent to the esophagus just above the 
diaphragm has been recently demon- 


strated.? 


Case xr. An example of such an entity is 
illustrated in Figure 12, Æ and B. The patient 
presented with respiratory distress and plain 
film roentgenograms demonstrated pulmonary 
venous congestion. 


The reversal of the preceding condition, 
l.e., portal vein to pulmonary vein flow, 
exists only in theory. If a patient with par- 
tial anomalous pulmonary venous return 
below the diaphragm to the portal vein 
lived long enough, and developed cirrhosis 
with portal hypertension, flow from portal 
to pulmonary vein could occur. We know of 
no such example described in the literature. 


C. SYSTEMIC VEIN TO PULMONARY VEIN 


Although bronchial veins exist anatomi- 
cally and normally drain the hilar struc- 
tures into the systemic venous circulation, 
these vessels are rarely visualized in life. 
Usually, the major bronchial vein on the 
right enters the azygous vein, and on the 
left drainage is into the highest intercostal 
or into the accessory hemiazygous vein.” 
Although much of the bronchial flow is re- 
turned to the left atrium by the pulmonary 
veins, potential communication must exist 
between bronchial and pulmonary veins. 
Case xir illustrates what must be an un- 
usually rare example documented angio- 
graphically. We know of no other such 
case. 


CASE xir. A 12 week old white male had 2 
major abdominal explorations to correct multi- 
ple areas of intestinal atresia. During the early 
postoperative weeks, the patient underwent 
bilateral jugular venous cutdowns to facilitate 
fluid therapy. Following hospitalization, it was 
noted that the patient developed edema of the 
head and neck, with distended scalp veins. 
Bilateral jugular venous obstruction was sus- 
pected and confirmed  roentgenographically 
following a left arm venography. Markedly 
dilated mediastinal veins are seen to fill, with 
immediate opacification of the left atrium 
(Fig. 13, £ and B). Only on delayed roentgeno- 
grams was there contrast opacification of the 





Fic. 11. Case x 
flow (S.V. to Portal V. communication). Bilateral femoral vein injection. (From DeMeester e al. Surgery, 


1967, 62, 59-65. The C. V. Mosby Company, St. Louis, Missouri.) 


inferior vena cava, right atrium and right 
ventricle. The patient did well on conservative 
therapy and no further operative procedures 
were performed. It was felt that retrograde flow 
had occurred in bronchial veins which pre- 
sumably communicated immediately with the 
pulmonary venous circulation, accounting for 
early left atrial opacification. Although pulmo- 
nary veins are not definitely seen on the angio- 
gram, we know of no other pathway to the left 
atrium. 


The reversal of the preceding intercon- 
nection, that of pulmonary vein to systemic 
vein, is illustrated by the various forms of 
congenital partial and total anomalous 
pulmonary venous return. Pulmonary ve- 
nous drainage may empty into the superior 
vena cava, into a persistent left cardinal 
system (left superior vena cava or left in- 
nominate vein superiorly, or coronary sinus 
inferiorly) or into the hepatic vein, portal 
vein, or inferior vena cava.!??! In addition, 
in cases of atresia of the common pulmo- 
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nary vein, small channels, presumably 
bronchial veins, may drain into the medi- 
astinal and esophageal plexus or directly 
into the azygos system.? Pulmonary drain- 
age can anomalously occur directly into the 
right atrium. Partial anomalous pulmonary 
venous return from the right upper lobe 1s 
often seen in that form of intra-atrial 
septal defect which is located well above 
the foramen ovale or which involves the 
sinus venosus. 

The scimitar syndrome is an example of 
partial anomalous pulmonary venous re- 
turn. An anomalous vein drains all or part 
of the right lung and enters the inferior 
vena cava below or just at the level of the 
diaphragm. This vessel is often large and 
can usually be seen on plain film roentgeno- 
grams as a crescentic band of soft tissue 
density adjacent to the right heart border. 
Associated hypoplasia of the right lung and 
bronchial tree may be present along with 
some degree of dextrocardia. Anomalies of 
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Fic. 12. Case xr. (/4 and B) Total anomalous pul- 
monary venous return below the diaphragm to the 
portal vein (P.V. to Portal V. communication). 
Right ventricular injection. (Courtesy of Dr. 
Walter Berdon.) 


the pulmonary arteries and either ventricu- 
lar or atrial septal defects may also be 
present,""s 

The following case is a good example of 
one form of partial anomalous pulmonary 
venous return. 


R. L. Clark, D. B. Goldenberg and J. V. Blazek 
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Case xu. The patient was a white female 
noted to have grunting respirations at birth 
and failure to thrive. The plain film roentgeno- 
grams demonstrated a classic “snowman” or 
"hgure of eight" pattern of the cardiovascular 
silhouette with fullness of the mediastinum. 
Cardiac catheterization revealed anomalous 
pulmonary venous return from the left lung via 
a large vessel which appeared to enter a per- 
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SYSTEMIC VEIN —* PULMONARY VEIN 


lic. 13. Case xir. (4 and B) Bilateral jugular venous 
obstruction and superior vena cava thrombosis 
with immediate filling of left atrium following left 
brachial vein injection. Bronchial vein (S.V.) to 
left pulmonary vein (P.V.) communication is 
postulated. 
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PULMONARY VEIN—» SYSTEMIC VEIN 


sistent left superior vena cava and enter the 
right atrium via the coronary sinus (Fig. 14, 
A-C). Venous drainage of the right lung was 
normal. The patient did poorly and died at 16 
months of age after attempted surgical correc- 
tion. 


SUMMARY AND CONCLUSIONS 


Twelve possible types of vascular inter. 
connections are presented, one of which 
(systemic vein to pulmonary vein inter- 
connection) to our knowledge has never 
previously been documented angiographi- 
cally. 

As noted above, the possibilities for vas- 
cular interconnections are myriad and di- 
verse. We have attempted to create a logi- 
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F1G. 14. Case xui. (4—-C) Partial anomalous 
pulmonary venous return to a persistent 
left superior vena cava (P.V. to S.V. com- 
munication). Right ventricular injection. 


cal classification of these lesions based on 
anatomic considerations with secondary 
reference to flow patterns. 

It is hoped that this outline will facilitate 
a systematic approach to the study of these 
entities and help in accurate diagnosis. 


Richard L. Clark, M.D. 
Department of Radiology 
The Johns Hopkins Hospital 
Baltimore, Maryland 2120; 
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THE ANGIOGRAPHIC FEATURES OF ORGANIZING 
SPLENIC HEMATOMA (PHAMARTOMA)* 


By J. C. GRAHAM, Jr., W. A. WEIDNER, and M. VINIK{ 


RICHMOND, VIRGINIA 


AMARTOMAS constitute a signifi- 

cant proportion of the small group of 
primary splenic tumors, all of which are 
relatively rare. No more than so splenic 
hamartomas have been described ; however, 
several instances of their preoperative an- 
giographic description have been recor- 
ded. 9?.19.1 

Histologically, these tumors are charac- 
terized by splenic pulp tissue with absence 
of normal trabeculae and follicles. Large, 
thin-walled endothelial lined vascular 
spaces are prominent; the tumor is con- 
tained by a pseudocapsule of compressed 
splenic tissue.^*^? Cyst formation and ne- 
crosis have often been noted, calcification 
is rare, and cellular anaplasia 1s absent. No 
predilection for patient age or sex or tumor 
size has been found. The incidence of 
splenic hamartoma is difficult to evaluate 
due to confusion in nomenclature, and 
apparently similar lesions have been vari- 
iously termed splenoma, splenadenoma, 
hemangioma, hamartoma, and organizing 
hematoma.?*!? This plethora of synonyms 
is likelv based upon their histologic similar- 
ities and often obscure etiologv, as sub- 
sequently described. 

Our recent experience with a benign 
splenic tumor in which the likely etiology 
was trauma, vet sharing many features 
with reported cases of hamartoma, has 
prompted this report. Àn awareness of this 
condition is essential if one is to recognize 
its benignancy despite the angiographic 
presence of a "typically malignant" vascu- 
lar pattern. 


REPORT OF A CASE 


This 57 year old Caucasian female was seen 
in the Medical College of Virginia Out-Patient 





lic. 1. Infusion nephrotomogram shows circum- 
scribed left upper quadrant mass displacing kid- 
ney inferiorly (arrows). 


Clinic on. November 21, 1967, with a chief 
complaint of acute back pain secondary to a 
recent fall. Roentgenograms demonstrated a 
compression fracture of the first lumbar verte- 
bra. No other significant findings were noted in 
roentgenograms of the abdomen. Specifically, 
the spleen was of normal size and there was no 
evidence of blood in the abdomen. She was 
treated with bed rest and a back brace and 
followed as an out-patient in the Orthopedic 
Clinic. 

On subsequent visits to the Out-Patient 
Clinics, her only complaint was that of dysuria. 
Intravenous pyelography, performed January, 
1968, showed no abnormality of the upper 
urinary tract; however, the left hemidiaphragm 


* From the Department of Radiology, Medical College of Virginia, Virginia Commonwealth University, Richmond, Virginia. 
1 Scholar in Radiological Research of the James Picker Foundation. 
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Organizing Splenic Hematoma 





FIG. 2. (4) Selective splenic arteriogram. Arterial phase. The intrasplenic and capsular branches are splayed 
about the tumor in the lower pole of the spleen. Abundant pleomorphic neovascularity is present within the 
solid mass. (B) Venous phase. The tumor is sharply demarcated from the normal upper pole. 


was now elevated by a left upper quadrant soft 
tissue mass. For obscure reasons, readmission 
to the hospital for definitive evaluation of this 
finding was delayed until 16 months following 
the initial injury. At this time, no other per- 
tinent past or present history was elicited from 
the patient. Physical examination and routine 
hematologic and blood chemistry studies were 
not remarkable. 

Roentgenograms of the abdomen revealed an 
ill-defined left upper quadrant soft tissue 
shadow, inseparable from the spleen and dis- 
placing the left kidney inferiorly (Fig. 1). 
Intravenous and retrograde pyelography con- 
firmed these findings. 

Selective celiac arteriography demonstrated 
a rounded, 8 cm. mass occupying the lower 
pole of the spleen. It was well demarcated from 
contiguous normal splenic parenchyma and 
showed abundant neovascularity. The blood 
supply was derived from the splenic artery and 
the tumor stain was characterized by puddling, 
laking and marked pleomorphism (Fig. 2, 4 
and B). The patient underwent exploratory 
laparotomy on March 16, 1969, with a preop- 
erative diagnosis of splenic mass secondary to 


hamartoma, hemangiosarcoma, or metastatic 
carcinoma. Abdominal exploration revealed 
normal viscera with the exception of the splenic 
tumor and splenectomy was performed. 

The spleen weighed 260 gm.; a circumscribed 
6X6X6 cm. tumor occupied the lower pole 
(Fig. 3). Multiple cystic spaces were present 
upon gross sectioning and calcification was 
present. Histologic sections confirmed. diffuse 
areas of amorphous calcification as well as focal 
areas of fat (Fig. 4). The bulk of tumor con- 
sisted of multiple blood filed cystic spaces 
lined by a thin endothelial cell layer with a 
hbrocollagenous wall. No true tumor capsule 
was present and the remainder of the spleen was 
congested but otherwise normal. The final 
pathologic diagnosis was organizing hematoma. 

The patient was discharged from the hospital 
following an uncomplicated postoperative 
course. 

DISCUSSION 


Our patient had a history of lumbar in- 
jury coupled with the histologic presence of 
dystrophic calcification. This strongly sug- 
gests the diagnosis of organizing hematoma, 


T: C. Graham, Jr., Ws A. 
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‘ic. 3. Transected gross specimen shows mass at 
lower pole of spleen (arrows). Hemorrhagic dark 
cystic spaces are present among pale fibrotic 
strands. 





Fic. 4. Histologic section shows the tumor composed 
of endothelial lined blood-filled spaces (A) sep- 
arated by fibrocollagenous strands (B). Small 
areas of calcification and fat are present (C). The 
bordering margin of normal spleen (D) 1s com- 
pressed. 
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occurring as a rare, delayed manifestation of 
splenic trauma.*'* 

The possibilitv of hemorrhage having 
occurred within a splenic hamartoma can- 
not be excluded; the predisposition to 
trauma of the enlarged, or otherwise ab- 
normal spleen, is well recognized.*? In view 
of these considerations, the histologic ap- 
pearance of splenic hamartomas, hemangio- 
mas, organizing hematomas, and similar 
conditions, may not be distinctive and the 
etiology may be obscure. Indeed, the exist- 
ence of splenic hamartoma as a pathologic 
entity has been questioned. 

Coe and Von Drashek? have considered 
the following hypotheses as to the histo- 
genesis of these lesions: (1) Areas of organ- 
izing hemorrhage; (2) degenerating angio- 
mas; (3) hyperplasia secondary to splenitis; 
(4) accessory spleen within a spleen; or (5) 
congenital. 

SUMMARY 


A case of splenic tumor exhibiting a 
pleomorphic angiographic vascular pattern 
simulating malignancy is reported. In view 
of this patient’s documented lumbar tra- 
uma, the diagnosis of organizing hematoma 
was favored. 

The relationship to splenic hamartoma 
and the difficulties in distinguishing these, 
and similar lesions, are presented. 


Melvin Vinik, M.D. 
Department of Radiology 
Medical College of Virginia 


Richmond, Virginia 23219 
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ANGIOGRAPHIC EVALUATION IN EXTERNAL 
ARTERIOVENOUS SHUNT MANAGEMENT* 
By ROBERT H. SMALLEY, M.D.,t EUGENE L. KLINGLER, Jr., M.D.,t and 

WILLIAM R. BLAKELEY, M.D.$ 


ALBUQUERQUE, NEW MEXICO 


HYSICIANS caring for patients under- 

going chronic hemodialysis by means of 
the teflon-silastic external arteriovenous 
shunt are confronted with repeated episodes 
of malfunction. Often, purely mechanical 
factors related to the shunt-vessel interface 
lead to cessation of flow and/or repeated 
clotting of the shunt.’ Occasionally, the de- 
clotting and restoration of flow by Fogarty 
catheters is followed by prompt reocclu- 
sion. Infection, apparently controlled, re- 
curs or is followed by sudden hemorrhage 
around the cannula. 

Surgical exploration may reveal either 
minor problems which might have been 
corrected by nonoperative means or major 
unexpected and potentially catastrophic 
complications (e.g., an infection and necro- 
sis of the arterial wall). 

Presurgical evaluation of shunt malfunc- 
tion by angiography has proved useful and 
simple.! At the present time, Indications for 
angiographic evaluation of hemodialysis 
shunts include: spontaneous clotting of the 
shunt, even if flow is restored by irrigation 
or Fogarty catheter manipulation; evi- 
dence of decreasing arterial flow rates or in- 
creasing venous resistance during dialysis; 
and physical symptoms and signs such as 
pain, swelling, tenderness, redness, or 
drainage about the shunt or in the involved 
extremity. Both arterial and venous limbs 
of the shunt are studied. 


MATERIAL AND METHODS 


Ten patients at the University of New 
Mexico Affiliated Hospitals have under- 
gone angiographic studies of the arterio- 
venous shunts using conray (meglumine 


iothalamate). Volumes as small as 5 ml. of 
contrast material, hand-injected, have pro- 
vided adequate visualization on both the 
arterial and venous sides. Additional quan- 
tities of contrast material have not in- 
creased the findings and have only added to 
the discomfort of the patient. Single films 
were exposed at the end of each rapid hand 
injection and were reviewed immediately. 
We have not hesitated to repeat the 
injections after making appropriate ad- 
justment in technique if the initial 
roentgenograms were unsatisfactory for 
interpretation. 

The winged in-line shunt has been used 
exclusively in our patients.* The teflon tip 
is united with the silastic tubing by friction 
alone, the stainless steel crimp ring having 
been found unnecessary in our experience. 
Ordinarily, the teflon-silastic junction can 
be identified upon careful inspection of the 
angiograms. 


COMPLICATIONS 


Venous injection was well tolerated ex- 
cept when thrombus or other abnormali- 
ties were present, and then discomfort re- 
sulted from venous distention and not from 
the contrast agent per se. Arterial injection 
was associated with momentary burning 
pain regardless of the abnormality present 
or the concentration of contrast material. 
There have been no side effects other than 
momentary discomfort. Dislodgement of 
an arterial or venous thrombus has not 
occurred. “Normal” studies have not com- 
promised the subsequent function of the 
shunt observed over a period of several 
weeks. 


* From the School of Medicine, University of New Mexico, and the Veterans Administration Hospital, Albuquerque, New Mexico. 
T Resident in Radiology, University of New Mexico Affiliated Hospitals. 

t Assistant Professor of Medicine and Chief, Renal Dialysis Section, University of New Mexico School of Medicine. 

§ Assistant Professor of Surgery, University of New Mexico; and Assistant Chief of Surgery, Veterans Administration Hospital, 


Albuquerque, New Mexico. 
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RESULTS 
Difficulties of clotting associated with the 
teflon-silastic junction either near the ves- 
sel tips or at the teflon bridge connecting 
arterial and venous sides have vet to be 
identified. In all cases of spontaneous clott- 
ing, the thrombus has been nonadherent 
and easily extractable from these points, 
and an adequate precipitating cause has 
been found at the vessel-shunt tip inter- 
face. Arterial or venous problems are often 
singular, permitting revision of only one or 
the other side, a fact which is not alwavs 
easily appreciated preoperatively unless 
predicted by angiography. 
REPORT OF CASES 
The following examples and histories are 
representative of preliminary experience 
with the method. 


Case 1. Approximately 2 weeks after shunt 
placement, swelling, redness, and minimal 
drainage occurred on the arterial side. This 


Fic. 1. 


Case 1. An arterial study demonstrates ex- 
travasated contrast material around the catheter 
tip—a finding considered pathognomonic of in- 
fection with necrosis of the vessel wall. 


External Arteriovenous 
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l'1c. 2. Case ri. Roentgenographic demonstration of 
aneurysm formation proximal to the catheter tip 
which requires shunt revision to restore satisfac- 
tory flow for dialysis. 


responded promptly to systemic antibiotics. 
After a silent period of 5 weeks, a small hemor- 
rhage occurred around the cannula; this was 
easlly controlled by pressure and ceased 
promptly. An arterial study demonstrated 
extravasation of contrast material around the 
arterial tip (Fig. 1). At shunt revision, the 
arterial wall about the catheter tip and several 
millimeters proximal to 1t was necrotic and 
grossly infected. Extravasation was an unusual 
finding in this series and can be considered 
pathognomonic of infection with necrosis of the 
arterial wall. 


Case r1. This patient had decreased flow from 
a shunt utilizing the posterior tibial artery. 
Roentgenographic study demonstrated aneu- 
rysm formation immediately off the tip of the 
arterial catheter (Fig. 2). In addition, kinking of 
the proximal arterial wall was noted. Shunt 
revision was necessary to restore satisfactory 
flow for dialysis, since development of aneu- 





lG. 3. Case rir. Hyalinization of the vessel wall is a 
result of increased pressure on a normally thin- 
walled vein. This pathologic change must be cor- 
rected by shunt revision. 


rysms proximal to the catheter tip requires 
revision. 


CASE III. Increasing resistance to blood flow 
on the venous side of a shunt in place for 13 
months prompted multiple passages of Fogarty 
catheters. This failed to what 
clinically interpreted as thrombus, and the 
shunt had Using 
information provided by the angiogram (Fig. 
3), the venous tip was placed approximately 3 
inches more proximal in tae same vein. Histo- 


remove Was 


to be surgically revised. 


logic study of the removed venous segment 
revealed no laminated or organized thrombus 
as anticipated but, rather, hyalinization of the 
vessel wall with marked fibroplasia of the 
media and increased vascularity of the ad- 
ventitia consistent with arterialization of the 
normally thin-walled vein. (This pathologic 
change in the venous wall is not remediable by 
nonoperative means.) 
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Case Iv. Retrograde injection in the arterial 
cannula produced arterial stationary waves 
(Fig. 4) previously described by New? and 
Theander, commonly thought to be a passive 
change in the arterial wall resulting from re- 
Hection of the arterial pressure wave amplified 
by resonance. This seems to have no prognostic 
significance with vegard to the functioning of 
the shunt. An organized thrombus off the tip of 
the arterial cannula remained despite repeated 
attempts at removal with Fogarty catheters. 


Case v. Angiography was performed on this 
shunt in place for 2 months because of increased 
resistance to flow in the limb. The 
proximal vein into which the tip extended was 
almost totally occluded and the venous outflow 
was being carried in adjacent veins (Fig. 5). 
Utilizing the venogram, location of a more 
suitable vein was easily accomplished in this 


venous 


obese arm in which veins were well hidden to 





liG. 4. Case 1v. Arterial stationary waves are com- 
monly thought to be a passive change in the ar- 
terial wall resulting from reflection of the arterial 
pressure wave amplified by resonance. The arrow 
indicates a small thrombus at the end of the stand- 
ing waves. 
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inspection or palpation. This was of distinct 
benefit to the surgeon and patient since it 
expedited revision by eliminating a search for 
suitable alternate veins. 


Case vi. Repeated episodes of spontaneous 
shunt clotting in this patient led to a venous 
Injection. This demonstrated that the vein 
immediately beyond the tip was filled with 
thrombi. These could not be removed with a 
Fogarty catheter (Fig. 6). The soft thrombi lay 
centrally, allowing flow around them, whereas 
the narrowed arterialized vein restricted flow 
for a longer segment due to hvalinization of the 
vessel wall (Fig. 3). 


DISCUSSION 


Preoperative angiography provides a 
number of advantages to the surgeon in the 
management of a poorly functioning shunt 
and assists in delineating the exact cause of 
failure. 

Episodes of clotting may mean that or- 
ganized thrombus or vessel hypertrophy 
near the teflon tip-vessel interface precludes 





l'1G. 5. Case v. Utilization of the venogram expedites 
shunt replacement by eliminating a surgical search 
for suitable veins. 
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liG. 6. Case vi. Venous thrombi lie centrally, al- 
lowing flow around them (arrow), whereas a nar- 
rowed arteriolized vein restricts flow for longer 
segments. 


further prolonged function of the shunt 
and, consequently, revision is indicated at 
the earliest elective time. Conversely, such 
episodes may occur for no apparent reason 
and thorough extraction of the thrombus 
may allow continued satisfactory function 
without revision. Soft thrombi can be 
differentiated from organized, adherent 
thrombi and from permanent vessel 
changes on the basis of the angiographic 
appearance, as shown in our case reports. 

Localization of problems to the arterial 
or venous limb of a shunt may allow re- 
vision of one side only, thus preserving 
usable vessels for future shunt revision, 
which will invariably become necessary. If 
the shunt comes to angiography firmly 
clotted, usually one or both sides can be de- 
clotted and studied. More often than not, 
the precipitating cause is found to be 
limited to one vessel. 
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The nearest vessel available for replace- 
ment often is clearly identified so that 
rapid, precise, and successful operative re- 
vision is possible. This has been an unan- 
ticipated benefit of the angiographic stud- 
ies which has provided additional assist- 
ance to the surgeon. 

Extravasation of contrast material at the 
shunt tip invariably predicts infection and 
necrosis of the vessel wall and indicates the 
necessity for immediate removal of the 
shunt. 

Narrowing of a segment extending for 
several centimeters in a vein signifies 1n- 
trinsic reaction of the venous wall to arte- 
rial pressure. This lesion is not correctable 
by nonoperative means. 


SUMMARY 


At the University of New Mexico Affili- 
ated Hospitals, the use of contrast angiog- 
raphy has proved valuable in the manage- 
ment of shunts in patients undergoing 
chronic hemodialysis. 
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Several representative case reports are 
presented to illustrate the usefulness of this 
method. 


Robert H. Smalley, M.D. 
Department of Radiology 
Bernalillo County Medical Center 
2211 Lomas Boulevard, N.E. 
Albuquerque, New Mexico 87106 
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RADIOGRAPHIC DETECTION OF PRECLINICAL 
AND ASYMPTOMATIC CANCER OF THE LUNG 


TE desirability and the urgency for 
the radiographic detection of pre- 
clinical lung cancer are based on a number 
of tenets and considerations that may be 
developed from the literature on the sub- 
ject. 

(1) Retrospective studies and theoretic 
considerations*75 of tumor growth sug- 
gest that a majority of lung cancers have an 
asymptomatic phase of several years, dura- 
tion. 

(2) Many cancers are detectable on 
retrospective studies of chest roentgeno- 
grams for periods varying from months to 
years before they become symptomatic or 
before they are diagnosed." 

(3) The rate of resectability for asymp- 
tomatic cancer 1s almost twice that for 
symptomatic cancer in the large clinics in 
this country.*$ 

(4) The 5 year cure rate for resectable 
cancer of the lung may be as high as 25 per 
cent compared to an over-all cure rate of 7 
to 8 per cent in all cases. 

(5) Over 60,000,000 individuals in the 
United States have chest roentgenograms 
taken every year," and more than 40 per 
cent of these are over 45 years of age. 

Thus, there is a considerable opportunity 
to detect preclinical and asymptomatic 
cancer of thelung, and if properly exploited, 
a substantial increase in the number of lung 
cancers that could be brought to surgical 
resection and cure might be obtained. 

All of the above statements may be 
basically correct but are difficult to apply 
to daily practice. Whereas asymptomatic 
cancer can be recognized retrospectively ina 
large proportion of cases, prospectively the 
performance is not nearly so good. In 100 


successive proven cancers detected by 
radiographic survey methods, 16 were 
missed completely on the first examination, 
and in an additional 25 cases, the lesion was 
detected but was not described as “sus- 
picious of cancer."* Garland? found that 
mass surveys detected no more than half of 
the cancers which should have been present 
when one considered the incidence of the 
disease. Several causes for this less than 
optimal performance are evident. The 
radiographic appearance of asymptomatic 
cancer of the lung has been well described 
by Rigler,” but the hard fact remains that 
many do not have a typical appearance. 
Hilar and mediastinal cancers may grow to 
a diameter of several centimeters before 
becoming visible. Even when detected, 
invasion of adjacent vital structures greatly 
reduces their incidence of resectability. In 
both the prospective and retrospective 
studies of Boucot et a/.? 20 to 30 per cent of 
the patients had symptoms of cancer, and 
the photofluorogram showed no lesion. 
Only at a later time did a roentgenogram 
show the lesion, and many of these were 
central or hilar in origin. There are inherent 
limitations in the use of the conventional 
chest roentgenogram in the detection of 
cancers of central origin. 

Fortunately, about 60 per cent of lung 
cancers begin in a peripheral location,*® 
and here the challenge to the radiologist’s 
perception, skill and perseverance is great- 
est. These cancers may be divided mor- 
phologically into nodules and non-nodules. 
The solitary peripheral nodule has received 
considerable attention in recent litera- 
ture %18 and it is doubtful that it is widely 
neglected. However, only 20 to 30 per cent 
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of lung cancers begin as solitary nodules.’ 
The often proclaimed statement that one- 
third to one-half of solitary nodules are 
malignant does not apply to non-calcific 
nodules as seen in the general population."? 
These proportions or probabilities are valid 
only in predominantly male populations 
over 45 years of age. The radiologist's 
greatest contributions to the handling of 
these nodules are detection, the demon- 
stration of dense, central or laminated 
calcification, if present, and determination 
of their rate of growth. Theoretically, a 2 to 
3 mm. diameter peripheral nodule is de- 
tectable on a well exposed chest film.” 
Practically, however, the limit is about 1 
cm.* Periods of observation of at least 3 
months are needed to determine the rate of 
growth, and even this may be unreliable. 
Some cancers regress,? and others grow so 
slowly that a year is necessary to determine 
à change in size. 

The considerably more common non- 
nodular manifestations of asymptomatic 
peripheral pulmonary cancer are the most 
challenging and the most embarrassing. 
These lesions resemble scars, thickened 
apical caps, pleural plaques, non-specific 
small to medium-sized infiltrations, or 
occasionally the only sign is localized air 
trapping or emphysema. The dissimulative 
character of these lesions 1s heightened by 
the frequency of associated pulmonary 
fibrosis, pleural scarring and emphysema. 
In the survey of Boucot ef al? more than 
one-half of the detected cancers arose in 
patients whose earlier roentgenograms re- 
vealed abnormalities of the lungs and/or 
pleura. Twenty-four per cent of these pa- 
tients had pulmonary fibrosis. An impor- 
tant manifestation of this relationship 1s 
the high frequency of concomitant cancer 
and tuberculosis, either active or quies- 
cent.*!7 The identification of a peripheral 
cancer occurring in or close to an area of 
extensive fibrosis or infiltration due to 
tuberculosis requires a keen and meticulous 
comparison of serial roentgenograms. Even 
in the practice of experts, more than one- 
fourth of these lesions are unrecognized on 
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the first examination.^* Other adverse 
factors that occur in the handling of these 
patients are advanced age and concomitant 
serious associated diseases which discourage 
aggressive diagnostic procedures and treat- 
ment. Asymptomatic peripheral lung can- 
cer cannot be recognized by simple famil- 
iarity with the morphology of such lesions 
as they appear against the background of 
the normal lung. This is zo the situation 
usually present in the chest films exposed 
on patients who are in the high risk group. 
Rather, the problem is the recognition a 
the potentially dangerous character of : 
number of common and innocent iuf de 
shadows in the lungs of patients in whom 
the risk of cancer is relatively high. At best, 
this is a tedious task, requiring the un- 
flagging efforts of the radiologist. 
Although not our responsibility as radiol- 
ogists, we are interested in the results to 
date of resection of asymptomatic cancer of 
the lung. The results of excision of solitary 
pulmonary nodules, a majority of which 
were asymptomatic, are distinctly better 
than those for the over-all treatment of 
lung cancer.^/* However, when we con- 
sider all types and locations of asymp- 
tomatic and preclinical cancer, whether 
peripheral or central, the results are much 
less convincing. The review of Boucot e a/.' 
and Boucot and Sokoloff? demonstrated 
little if any difference between 3 and 5 vear 
survivals as compared with the over-all re- 
sults in clinical cancer of the lung. In these 
studies, the most important factor was the 
doubling time of the cancer and its rate of 
growth.!? Furthermore, the doubling time is 
important in determining the validity of a 
cure since in many cases of asymptomatic 
cancer the patient might be expected to live 
at least 3 vears if untreated. In the debit 
column from resection of asymptomatic 
cancer, one must place the mortality and 
morbidity from thoracotomy as applied to 
those patients in whom the pulmonary 
lesion was relatively innocuous, such as 
granulomas and benign tumors. The extent 
of all of these problems has not been pre- 
cisely evaluated, but nothing has appeared 
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that would support a high degree of opti- 
mism in regard to the resection of aysmpto- 
matic cancer of the lung. 

The radiologist has the same responsibil- 
ity as that of all physicians; ż.e., early 
recognition of disease, its proper diagnosis 
and efficient treatment. These basic re- 
sponsibilities certainly apply to cancer of 
the lung in which there is considerable op- 
portunity for recognition in its asympto- 
matic phase. Experience to date, however, 
shows that if this activity is to be effective, 
it requires not only familiarity with all of 
the manifestations of pulmonary cancer but 
also meticulous and often tedious attention 
to small details in the morphology of pul- 
monary lesions as seen on serial roentgeno- 
grams. Even under the best of circum- 
stances, the yield in 5 year cures is likely to 
be small and have little i impact on the con- 
trol of this serious disease. 


RonERT N. Cootey, M.D. 


Department of Radiology 
University of Texas Medical Branch 
Galveston, Texas 77550 
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“The editors paradoxically ho pe that these available can be instituted for any patient 
volumes may soon become obsolete with the bearing any form of cancer." 
discovery of more efficient means o curing 


cancer, such as a chemotherapeutic remedy GEORGE T. Pack, M.D. 

or, better yet, by the creation of an immunity Foreword to the series 
against the disease. In the meantime, these “Treatment of Cancer and 
manuals of present-day therapy are oferea Allied Diseases,” New York, 


with the wish that the best treatment plan now Paul B. Hoeber, Inc., 1958. 
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HE above quotation emphasizes the 

over-all philosophy of this brilliant and 
courageous man. While utilizing his superb 
knowledge of cancer to treat any patient 
bearing any form of the disease, and work- 
ing indefatigably to improve present-day 
methods, he constantly sought to discover 
and apply newer methods of treatment for 
cure or for palliation. 

Having personally known Dr. Pack for 
33 years and having worked with him for 
over IO years in the preparation of the 
Second Edition of the series “Treatment of 
Cancer and Allied Diseases" and the vol- 
umes “Tumors of the Soft Somatic Tis- 
sues" and "Cancer and Allied Diseases of 
Infancy and Childhood,” I was privileged 
to know this versatile man rather well. I 
never ceased to wonder at the magnitude of 
his knowledge, his indefatigable energy, 
and his unslaked curiosity. Of that bound- 
less energy one of his students once re- 
marked: “Dr. Pack is like the proverbial 
Irishman who is never at peace unless in the 
midst of a battle, and George Pack is never 
at rest unless he is over his ears in work." 
The medical profession in particular and 
humanity in general lost a great and dedi- 
cated man on January 23, 1969 when Dr. 
George T. Pack died from extensive vas- 
cular sclerosis. 

Dr. Pack was born in Antrim, Ohio on 
May 14, 1898. His entrance into medicine 
was pure serendipity. As a graduate student 
at Ohio State University, he delivered a 
lecture which was heard by the late Dr. 
Winternitz of Yale University, and Dr. 
Winternitz invited him to continue his 
lecturing in the Department of Pathology 
in the belief that he had an. M.D. degree. 
After arrival at Yale, and when it was dis- 
covered that George Pack was not even a 
medical student, he continued with his 
lectures and became a student at Yale 
University, graduating cum laude with a 
medical degree in 1922. At a later date, he 
established one of the first tumor clinics at 
Yale University. At the age of 25 years, he 
went to the University of Alabama School 
of Medicine as Professor of Pathology and 
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Associate Dean. Because of his desire to be 
a "doctor of patients," he came to New 
York as an intern at Memorial Cancer 
Center in 1926. After a period of training at 
the Curie Foundation Institute of Radium 
in Paris, he returned to Memorial Hospital, 
under a Rockefeller fellowship, as Resident 
Surgeon (1928-1931). 

Dr. James Ewing recognized the capabil- 
ities of this young man and he was ap- 
pointed Chief of the Gastric Service at 
Memorial Hospital, but without privileges 
to operate unless under the supervision of a 
senior surgeon. Dr. Pack enjoyed relating 
one of the first exploratory laparotomies 
performed under this arrangement, for 
gastric cancer, and the senior surgeon 
declared the cancer inoperable. Several 
months later, the senior surgeon went on 
vacation and Dr. Pack recalled the patient 
to Memorial Hospital, performed a sub- 
total gastrectomy, and the patient re- 
mained well for to years or longer. What 
would have happened to George Pack’s 
career had that patient expired? This story 
testifies to the courage of Dr. Pack’s con- 
victions in everything he undertook. He 
developed the Gastric and Mixed Tumor 
Services, of which he was the Chief, into a 
true oncologic service in which every 
method of therapy was utilized, based upon 
the natural history of each type of cancer. 
A recent book on gastric cancer by McNeer 
and Pack, “Neoplasms of the Stomach," 
attests to the tremendous experience in this 
field which these men had. 

Dr. Pack was trained mostly in radio- 
therapy and practiced this phase of cancer 
therapy extensively in his early years. He 
was the first to use the Chaoul low-voltage 
radiation unit for treating bladder cancer, 
and he introduced Van de Graaff to the 
medical profession when supervoltage irra- 
diation was only an idea of Van de Graaft’s. 
As the years went by, he gradually became 
more and more obsessed with surgery and, 
for the most part, relinquished the tech- 
nical aspects of radiation therapy to 
physicians trained in this highly technical 
specialty; but he always maintained a 
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strong interest in the indications and con- 
traindications for irradiation and remained 
a great student of radiation biology. 

In the present writer's opinion, Dr. Pack 
was the greatest clinician to operate at 
Memorial Cancer Center, and physicians 
from all parts of the world came to Memo- 
rial Hospital to watch him operate and to 
study his methods of treating cancer. He 
knew cancer as did few physicians of his 
day, and he was a true oncologist in that he 
carefully synchronized surgery, radiation 
therapy and chemotherapy for the maxi- 
mum benefit for a given patient. 

With the rapid expansion of Memorial 
Cancer Center in New York and the re- 
sultant limitation of responsibility of the 
clinician, Dr. Pack formed his own group 
(The Pack Medical Group, and The Pack 
Medical Foundation) to permit him the 
proper vehicles to continue his clinical in- 
vestigations, pursue his ideas of cancer 
education, and permit his treating the 
entire patient, utilizing all the modalities. 
The records of 81,000 patients, most with 
cancer, treated at the Pack Medical Group, 
the large number of scientific papers and 
books emanating from the Pack Medical 
Foundation, the 45 Fellows trained in 
oncology at the Foundation, and the 33 
physicians, either alumni or currently asso- 
ciated with the Pack Medical Group and 
Foundation attest to the wisdom of his 
decision and the great success of his under- 
taking. 

It would require many pages to enumer- 
ate the honors and awards and the honor- 
ary professorships conferred on Dr. Pack. 
He was a member of Phi Beta Kappa Soci- 
ety of Ohio State University and Sigma Xi 
of Yale University. At the time of his 
demise, he was on the staffs of 10 hospitals 
in New York City and Visiting or Consult- 
ing Surgeon to 25 hospitals outside New 
York City. He had honorary degrees and 
professorships from 15 universities; decora- 
tions and awards from 21 countries or uni- 
versities; was a member or honorary mem- 
ber in go medical societies; and was on the 
editorial board of seven national or inter- 
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national medical journals. He was Vice 
President for the International Union 
Against Cancer, an Honorary Life Director 
of the American Cancer Society and a 
Special Consultant to the National Cancer 
Institute. In 1967 he received the Special 
Citation Award of the American Cancer 
Society. 

Dr. Pack was a well-rounded individual 
who loved all aspects of life and had many 
interests and loves. He had profound love 
for his family and his home. He loved 
athletics and often attended the interna- 
tional tennis competitions and various 
track meets. I recall his annoyance one day, 
while waiting for an operative schedule to 
start, because he had tickets for the Na- 
tional Track Meet. The operation finally 
commenced and it became necessary to 
perform a long, tedious right hepatic lobec- 
tomy. Once engrossed in the surgical proce- 
dure, all else was forgotten, time ceased to 
exist; he loved surgery. 

Dr. Pack was born and spent his youth 
on a farm, which stimulated his love of 
breeding cattle. As a youth, he delivered 
milk and throughout his life he was inter- 
ested in cattle. In his earlier years he had a 
small farm in New Jersey and later he 
acquired a large conglomerate of 20 farms 
in York County, Pennsylvania on which he 
raised one of the finest herds of Guernsey 
cattle in the country. He took great pride in 
contributing to a veterinary journal and 
writing his own advertisements regarding 
his prize-winning herd at “Lauxmont 
Farms." So great was his administrative 
ability that despite the fact that he could 
seldom get to the farm because of his over- 
whelming professional duties, he success- 
fully administered his large complex. 

Even as a farmer, he never lost sight of 
his research activities. He experimented 
with twinning of cattle, and he was con- 
stantly interested in the various forms of 
cancer from which animals suffer. A prize 
baby bull was given to him because the bull 
had a cancer of the jaw. Without hesitation, 
he had the bull moved to the operating 
room of the Pack Medical Group in order to 
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remove this tumor. The anesthetist, un- 
familiar with anesthesia of animals, gave an 
agent which resulted in the death of the 
bull. The problem then presented itself of 
how to remove this dead baby bull incon- 
spicuously from an institution devoted to 
the treatment of human patients. 

Dr. Pack's zest for operating never left 
him. Handicapped by severe illness in the 
last year, he would go to the operating 
table with an assistant or associate so that 
he could stand by the operation even 
though he could not operate himself. He 
felt that his presence would permit the 
proper judgment for a given form of cancer. 

Dr. Pack loved poetry and one of his 
favorite lines of poetry was this from Dylan 
Thomas: 


"Do not go gentle into that good night, 

Old age should burn and rave at close 
day; 

Rage, rage against the dying of the light." 


George Pack fought death valiantly. He 
is survived by his beloved family—his 
widow, Helen; three sons, Dr. George T., 
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Jr, Christopher and Jonathan; three 
daughters, Tacy Dorothea Pack, Helen 
Clytie Pack and Mrs. George Mechir; and 
five grandchildren—and he 1s survived by a 
generation of physicians he helped to 
train; by those physicians of the Pack 
Medical Group and Foundation who 
worked closely with him daily over the 
years. 

At the close of the funeral service for Dr. 
Pack in Englewood, New Jersey, Rev. 
Harry E. Chase thus epitomized the attri- 
butes of this truly remarkable man and 
master oncologist: 


"Let us be thankful for a life lived to the 
hil. Let us be thankful for a man who loved 
life and lived it to the end; for a man who 
loved truth and scught to know it; for a man 
who loved his family and wanted them to 
know it; for a man who loved God and was 
glad to be an artisan 1n the workshop of God." 


Irvine M. ArieL, M.D. 


Pack Medical Foundation 
139 East 36th Street 
New York, New York 10016 
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SYMPOSIUM ON RADIOLOGY AND 
GENERAL MEDICINE 


Present Concepts and New Horizons 


This Symposium will be presented by the 
Department of Radiologv, Memorial Hos- 
pital, Danville, Virginia, with the Depart- 
ment of Radiology, Duke University Medi- 
cal Center, Durham, North Carolina, No- 
vember 153-15, 1969, and will be held in the 
Nurses Auditorium, Memorial Hospital, 
Danville, Virginia. 

The distinguished faculty includes: 
David H. Baker, M.D., New York, N. Y.. 
M. Paul Capp, M.D., Duke University 
Medical Center, Durham, N. C.: Michael 


D. F. Deck, M.D., New York, N. X. 
Robert L. Egan, M.D., Atlanta, Ga; John 
A. Evans, M.D., New York, N. Y.; Richard 
J. Fleming, M.D., New York, N. X Rob. 
ert G. Fraser, M.D., Montreal, P. Gu Cn. 
ada; Alexander Gottschalk, M.D., Chicago, 
Ill.; Lawrence B. Leinbach, M.D., Win- 
ston-Salem, N. C.; Richard G. Lester, 
M.D., Durham, N. C.; Robert McLelland, 
M.D., Danville, Va.; and James H. Scatliff, 
M.D., Chapel Hill, N. C. 

For further information please contact 
Robert McLelland, M.D., Director, De- 
partment of Radiology, Memorial Hos- 
pital, Danville, Virginia 24541. 


GLASGOW POSTGRADUATE 
MEDICAL BOARD 
The University and the Royal College of 
Physicians and Surgeons Course in 
Medical Radiotherapy 


A 2 year course of instruction for the 
D.M.R.T. (Conjoint) will begin on October 
14, 1969. The first part will continue until 
June, 1970, and will be held in the Glasgow 
Radiotherapy Institute, the Western and 
Royal Infirmaries and the Department of 
Clinical Physics and Bioengineering. On 
completion of this part students without 
previous recognized radiotherapeutic ex- 
perience will need to spend a further Ig 
months in the Radiotherapy Institute or in 
some other recognized radiotherapy depart- 
ment. 


ITEMS 


Further information and application 
forms mav be obtained from the Director of 
Postgraduate Medical Education, the Uni- 
versity, Glasgow, W.2., Scotland. 


NEW YORK UNIVERSITY 
Correlative Neuroradiology 


The New York University Post-Grad- 
uate Medical School will offer a ș dav 
course in “Correlative Neuroradiology,” 
November 17-21, 1969, according to Dr. 
Norman E. Chase, Professor and Chair. 
man, Department of Radiology. Dr. Irvin 
I. Kricheff, Associate Professor of Radi- 
ology, is Course Director. 

The curriculum, with clinical and patho- 
logic correlation, will include: Compre- 
hensive coverage of skull and spine; cere- 
bral angiography; pneumoencephalography 
and ventriculography; studies of the spinal 
cord by myelography and angiography; 
brain scanning and other Isotope studies 
and technical aspects and special tech- 
niques. 

For applications and a detailed brochure 
of the course, please write: Office of the 
Recorder, New York University Post- 
Graduate Medical School, 550 First Ave- 
nue, New York, New York 10016. 


EUROPEAN ASSOCIATION 
OF RADIOLOGY 


Symposium on Angiography/Scin tigraphy 


The Symposium will be held on Thurs- 
day, Friday and Saturday, October —3, 
1970 at the new "Rheingoldhalle" in 
Mainz, Germany. 

The topics proposed for discussion in- 
clude: Diagnosis and differentiation of 
brain tumors, including the control of 
therapy and progress; cerebral vascular 
malformations; diseases and obstructions of 
cerebral vessels; space-occupying and 
space-yrelding lesions of the spinal cord: 
and tumors of the thyroid and the para- 
thyroid gland. 

For further information please write to 
Professor Dr. L. Diethelm, Mainz, Langen- 
beckstrasse 1., Germany. 
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AN ATLAS or PATHOLOGIC PNEUMOENCEPHALO- 
GRAPHIC ANATOMY. By Giovanni Di Chiro, 
M.D., Head of the Section on Neuroradi- 
ology, National Institute of Neurologic Dis- 
eases and Blindness, Bethesda, Md.; with 
contributions by Mannie Schechter, M.D., 
Professor of Radiology, Albert Einstein 
College of Medicine; and Ingmar Wickbom, 
M.D., Associate Professor of Radiology, Uni- 
versity of Gothenburg Medical School. Cloth. 
Pp. 55s, with some illustrations. Charles C 
Thomas, Publisher, 301-327 East Lawrence 
Avenue, Springfield, Ill. 62703, 1967. 


This atlas supplements the earlier companion 
volume 4n Atlas of Detailed Normal Pneumo- 
encephalographic Anatomy by extending the ob- 
servations and descriptions to intracranial 
abnormalities, particularly the mass lesions. 
The same high quality, usually life-size illus- 
trations and short, descriptive type of legends 
as printed in the former volume are used. Ap- 
propriate line drawings accompany illustrations 
when necessary. Otherwise, the significant fea- 
tures are indicated by printed arrows superim- 
posed upon the roentgenogram. This volume, 
likeits predecessor, is 1 1 inches wide, 84 inches 
high, and 14 inches in thickness. This form 
lends itself well as an open reference on the 
bench or desk top, although it does not fit the 
ordinary bookcase, unless placed on end. 

This volume contains a fine selection of 
pneumoencephalographic pathology and the 
illustrations are presented in a logical anatomic 
sequence, beginning with the lesions below the 
foramen magnum and continuing rostrally. 
Only the pertinent projections, including tomo- 
grams, are presented and the short legends call 
attention to the significant features. Because 
several illustrations are sometimes required, it 
is necessary to skip back and forth when the 
legend is consulted and one must get used to 
sorting out the thickness and length of the 
appropriate arrows when following the descrip- 
tions. 

Students of neuroradiology should find this 
volume and the previous one on the normal 
pneumoencephalogram to be of considerable 
assistance in understanding the various signifi- 


cant features of intracranial mass lesions and 
these volumes should also prove useful in 
assisting the neuroradiologist in his daily con- 
sultations with neurosurgeons and neurologists. 


CoriN B. Horman, M.D. 
BOOKS RECEIVED 

Dynamic Facrors IN DIAGNOSIS OF SUPRATEN- 
TORIAL Brain Tumors By CEREBRAL ANGIOG- 
gAPHY. By Norman E. Leeds, M.D., Neuro- 
radiologist, Montefiore Hospital, Bronx, N. Ye 
Associate Professor of Radiology, Albert Einstein 
College of Medicine of Yeshiva University, Bronx, 
N. Y.; and Juan M. Taveras, M.D., Professor and 
Chairman, Department of Radiology, Washington 
University School of Medicine; Director, Mal- 
linckrodt Institute of Radiology, St. Louis, Mo. 
Cloth. Pp. 122, with many illustrations. Price, 
$15.00. W. B. Saunders Company, West Washing- 
ton Square, Philadelphia, Pa. 19105, 1969. 

REMOVABLE INTRACRANIAL Tumours. By Leslie 
Oliver, M.B., B.S., F.R.C.S., F.A.C.S., Consultant 
Neurosurgeon, Charing Cross Hospital, West- 
minster Hospital, Royal Northern Hospital, West 
End Hospital for Neurology and Neurosurgery, 
West London Hospital; and Senior Consultant 
Neurosurgeon, North-East Metropolitan Regional 
Neurosurgical Centre, Oldchurch Hospital, Rom- 
ford; Member of the Court of Examiners, Royal 
College of Surgeons of England. Cloth. Pp. 168, 
with some illustrations. Price, $7.75. Grune & 
Stratton, Inc., 381 Park Avenue South, New 
York, N. Y. 10016, 1969. 

Tur RaproLocic Curviícs oF NORTH AMERICA. 
Symposium on Nuclear Medicine and Therapeutic 
Radiology. E. Richard King, M.D., Guest Editor. 
August, 1969, Volume VII, Number 2. Cloth. Pp. 
185, with some illustrations. W. B. Saunders Com- 
pany, West Washington Square, Philadelphia, Pa. 
19105, 1969. 

Anorexia Nervosa. By Peter Dally, M.B., 
F.R.C.P., D.P.M., Physician in Psychological 
Medicine, Westminster Hospital, London, Eng- 
land. Cloth. Pp. 137, with some tables. Price, 
$4.75. Grune & Stratton, Inc., 381 Park Avenue 
South, New York, N. Y. 10016, 1969. 

Tur Hypertensive VAsCULAR Crisis: AN EXPERI- 
MENTAL Stupy. By F. B. Byrom, M.D. (London), 
F.R.C.P. London, F.R.A.C.P., Member of the 
External Scientific Staff of the Medical Research 
Council. Cloth. Pp. 131, with many illustrations. 
Price, $4.75. Grune & Stratton, Inc., 381 Park 
Avenue South, New York, N. Y. 10016, 1969. 
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Tre Rays: A History or RADIOLOGY IN THE UNITED 


STATES AND Canapa. By Ruth and Edward 
Brecher. Cloth. Pp. 484, with some illustrations. 
Price, $17.50. The Williams & Wilkins Company, 
428 East Preston Street, Baltimore, Md. 21202, 
1969. 

Tye Growty Pare AND Its Disorpers. Edited by 
Mercer Rang, M.B., F.R.C.S.(Eng.), F.R.C.S.(C), 
Consultant Orthopaedic Surgeon, Hospital for 
Sick Children, Toronto, and the Ontario Centre 
for Crippled Children; Clinical Teacher, Uni- 
versity of Toronto; Lately, Consultant Ortho- 
paedic Surgeon, University Hospital, Jamaica and 
Senior Lecturer in Orthopaedics, University of 
West Indies. Cloth. Pp. 203, with some illustra- 
tions. Price, $13.50. The Williams & Wilkins Com- 
pany, 428 East Preston Street, Baltimore, Md. 
21202, 1969. 


CARDIAC CATHETERIZATION AND ANGIOCARDIOG- 


RAPHY: AN Inrropucrory Manuva. By David 
Verel, M.A., M.D., F.R.C.P., Consultant Cardiol- 
ogist to United Sheffield Hospitals and Sheffield 
Regional Hospital Board; Lecturer in Cardiology 
in the University of Sheffield, Sometime Beit 
Memorial Research Fellow; and Ronald G. Grain- 
ger, M.D., M.R.C.P., D.M.R.D., F.F.R., Con- 
sultant Radiologist to United Sheffield Hospitals 
and to the Northern General Hospital, Sheffield, 5; 
Clinical Teacher in Radiodiagnosis in the Uni- 
versity of Sheffield; Visiting Professor, Radiology 
Department, Stanford University, Palo Alto, 
Calif. Cloth. Pp. 172, with some illustrations. 
Price, $14.00. The Williams & Wilkins Company, 
428 East Preston Street, Baltimore, Md. 21202, 
1969. 

RADIATION Inyury: EFFECTS, PRINCIPLES AND 
Perspectives. By Arthur C. Upton. Cloth. Pp. 
126, with many figures. Price, $6.50. University of 
Chicago Press, 5750 Ellis Avenue, Chicago, Ill. 
60637, 1969. 

Inrropucrion TO Hearty Pnvsrcs. By Herman 
Cember, Northwestern University. International 
Series of Monographs in Nuclear Energy, Volume 
los. Cloth. Pp. 422, with many figures. Price, 
$13.50. Pergamon Press Inc., Maxwell House, 
Fairview Park, Williamsford, N. Y. 10523, 1969. 
Tue Narun& or MEraNoMa. By Vincent J. Mc- 
Govern, M.D. (New Zealand), F.R.A.C.P., 
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M.C.P.A., F.C. Path., Director of the Fairfax In- 
stitute of Pathology, Royal Prince Alfred Hospital; 
Lecturer in Pathology, University of Sydney; 
Consultant to the School of Public Health and 
Tropical Medicine, Sydney, Australia; and Mal- 
colm M. Lane Brown, B.Sc., M.B., B.S. (Sydney), 
Research Fellow in the Department of Surgery, 
University of Sydney, Sydney, Australia. Cloth. 
Pp. 184, with many illustrations. Price, $12.75. 
Charles C Thomas, Publisher, 301-327 East 
Lawrence Avenue, Springfield, Ill. 62703, 1969. 

Basic Mepicat Rapiration Puysics. By Leonard 
Stanton, M.S., F.A.C.R. (Assoc.), Associate Pro- 
fessor of Radiology (Radiological Physics), Hahne- 
mann Medical College and Hospital; Consultant 
Radiological Physicist, The Lankenau Hospital, 
Philadelphia, Pa. Cloth. Pp. 644, with some 
figures. Price, $9.50. Appleton-Century-Crofts, 
440 Park Avenue South, New York, N. Y. 10016, 
1969. 

INSTRUMENTATION IN MEDICINE. Essays by members 
of the Department of Chemical Physics and Bio- 
engineering, Western Regional Hospital Board, 
Glasgow. Edited by J. M. A. Lenihan, M.Sc., 
Ph.D. C.Eng, M.LE.E., F.Inst.P., F.R.S.E. 
Cloth. Pp. 98, with some figures. Price, $8.50. 
Morgan-Grampian, London. Exclusive U. S. 
Agents, The Williams & Wilkins Co., 428 East 
Preston Street, Baltimore, Md. 21202, 1968. 

Current Topics iN Rapiation REsEARCH. Volume 
V. Edited by Michael Ebert and Lama Howard, 
Paterson Laboratories, Christie Hospital & Holt 
Radium Institute, Withington, Manchester, Eng- 
land. Cloth. Pp. 293, with many figures. North- 
Holland Publishing Company, Amsterdam. In the 
Western Hemisphere, Wiley Interscience Division, 
John Wiley & Sons, Inc., One Wiley Drive, Somer- 
set, N. J. 08873, 1969. 

Human Tumor Cert Kinetics. National Cancer 
Institute Monograph 30, May, 1969. Human 
Tumor Cell Kinetics Lecture Series, held at The 
National Institutes of Health, Nov. 1, 1967 to 
April 17, 1968. Edited by Seymour Perry, Asso- 
ciate Scientific Director for Clinical Trials, Chemo- 
therapy, National Institutes of Health. Cloth. Pp. 
246, with many illustrations. Price, $4.00. Super- 
intendent of Documents, U.S. Government Print- 
ing Office, Washington, D. C. 20402, 1969. 
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MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN ROENTGEN Ray SOCIETY 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Washington-Hilton 
Hotel, Washington, D. C., September 30-October 3, 1969. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. John V. Blady, The Parkway House, 
2201 Benjamin Franklin Parkway, Philadelphia, Pa. 
19130. Annual meeting: Hotel Coronado, San Diego, 
Calif., March 1-6, 1970. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary-Treasurer, Dr. Maurice Doyle Frazer, 1744 
South Fifty-eighth St., Lincoln, Neb. Annual meeting: 
eid House, Chicago, Ill., November 30-December 5, 
1969. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Ill. Anaual meeting: Statler-Hilton 
Hotel, Dallas, Tex., March 31-April 4, 1970. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual meeting: Chicago, Ill., July 
21-25, 1970. 

AMERICAN Boarp or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler Center Building, Rochester, Minn. 

$901. 
: The oral examination will be held at the Statler Hilton 
Hotel, Dallas, Texas, Dec. 8-12, inclusive, 1969. 

The deadline for filing applications for the above 
examination was December 31, 1968. 

AMERICAN ASSOCIATION OF PuysicistTs IN MEDICINE 
Secretary, Leonard Stanton, Hahnemann Medical College, 
230 N. Broad St., Philadelphia, Pa. 19102. 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Carl R. Bogardus, Jr., University of Okla- 
homa Medical Center, Oklahoma City, Oklahoma 73104 

AMERICAN SOCIETY FoR D1acnostic ULTRASOUND 
Secretary, Dr. Charles C. Grossman, 552 N. Neville St.. 
Pittsburgh, Pa. 15213. 

AMERICAN SOCIETY OF NEURORADIOLOGY 
Secretary-Treasurer, Dr. Eugene V. Leslie, Edward J. 
Meyer Memorial Hospital, 462 Grider St., Buffalo, N. Y. 
14215. Annual Meeting: Washington-Hilton Hotel, 
Washington, D. C., February 12 and 13, 1970. 

TWELFTH INTERNATIONAL CONGRBSS OF RADIOLOGY 
President, Dr. Kempo Tsukamoto, 9-1, 4-chome, Angewa, 
Chiba, Japan. Meeting: Hotel New Otani, Tokyo, Japan, 
Oct. 6-11, 1969. 

TENTH INTER-AMERICAN CONGRESS or RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colo. 80907. 

President, Dr. Juan A. del Regato, Colorado Springs, 
Colo., USA. 

Secretary, Dr. F. Bloedorn, Boston, Mass., USA. 
Meeting: San Juan, Puerto Rico, 1971. 

INTER-AMERICAN COLLEGE OF RADIOLOGY 
President, Dr. Oscar Soto, H. Urteaga 480, Lima, Perú. 

ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. William V. Weldon, Medical Arts Building, 
Birmingham, Ala. 35205. Meets time and place of Ala- 
bama State Medical Association. 

ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 


ARIZONA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert E. Steyskal, sso W. 
Thomas Rd., Phoenix, Ariz. 85013. Two regular meetings 
a year. Annual meeting at time and place of State Medi- 
cal Association and interim meeting six months later. 


ARKANSAS CHAPTER OF AMERICAN COLLEGE OF RADIOLOGY 
Secretary-Treasurer, Dr. Wilma C. Diner, Univ. of 
Arkansas Medical Center, Little Rock, Ark. 72201. 


ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles W. Anderson, 11084 Poplar, Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 


AssociATION OF UNIVERSITY RADIOLOGISTS 
Secretary-Treasurer, Dr. James J. Scatliff, University of 
North Carolina Medical School, Chapel Hill, N. C. 27514. 
Annual Meeting: University of Kentucky Medical 
Center, Lexington, Kentucky, April 29-May 1, 1970. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald R. Rooney, Burnt Hickory Road, 
Marietta, Ga. Meets monthly except during three sum- 
mer months, on third Tuesday, at the Academy of Medi- 
cine, Atlanta, Ga., at 8:00 P.M. 


BAVARIAN-AMERICAN RADIOLOGIC SOCIETY 
Advisor, Colonel Paul E. Sieber. Secretary, LTC Peter 
B. Riesz, USAH Bad Cannstatt, APO 09154, New York. 
N. Y. Meets quarterly. 


BLockLEv RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 


BLUEGRASS RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Joseph A. Sayeg, Ph.D., Radiation 
Physicist, University of Kentucky, Lexington, Kentucky 
40506. The Society meets once each month during the 
school year. 


BrooxLYN RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Rubem Pochaczevsky, 300 Skill- 
man Ave., Brooklyn, N. Y. 11211. Meets first Thursday of 
each month, October through June. 


BurrarLo RADIOLOGICAL SOCIETY 
Secretary, Dr. Herbert Pirson, 145 High Park Blvd., 
Buffalo, N. Y. 14226. Meets second Monday evening 
each month, October to May inclusive, at University 
lub. 


CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer: Dr. Leroy K. Mills, 3157 Oakcliff 
Circle, Carmichel, Caif. 95608. Meets annually during 
meeting of California Medical Association. 


CaTAWBA VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R. White, P. O. Box 303, Ruther- 
ford College, N. C. 28671. Meets every Friday, Dept. of 
Radiology, Valdese General Hosp., Valdese, N. C., at 
12:00 NOON. 


CENTRAL New York RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. David N. Cheris, Community 
General Hospital of Greater Syracuse, Broad Road, 
Syracuse, N. Y. 13215. Meets first Monday each month, 
October through May. 


CENTRAL Onto RADIOLOGICAL SOCIETY 
Secretary, Dr. Ollie E. Southard, 2787 Tudor Rd., 
Columbus, O. 43209. Meets second Thursday in October, 
November, January, and March 15 and May 19 at Fort 
Hayes Hotel, Columbus, Ohio. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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CuicAco RoENTGEN SOCIETY 
Secretary-Treasurer, Dr. Howard C. Burkhead, 2650 
Ridge Ave., Evanston, Ill. 60202. Meets third Wednes- 
day of each month, October to April, except December, 
at the University Club of Chicago. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James Farmer, 18869 Canyon 
Rd. Fairview Park, Ohio 44126. Meetings at 7:00 P.M. 
on fourth Monday of October, November, January, 
February, March and April. 

CoLoraDo RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles E. Seibert, Department of Radiol- 
ogy, Swedish Hospital, sor E. Hampton, Englewood, 
Colo. 80110. Meets third Friday of each month at Denver 
Athletic Club from September through May. 

Connecticut VALLEY RADIOLOGIC SOCIETY 
Secretary, Dr. William W. Walthall, Jr., 130 Maple St., 
Springfield, Mass. Meets in April and October. 

DaLLAs-FonT WortH RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. R. W. Perrin, P.O. Box 5999, 
Dallas, Texas 75222. Meets the 3rd Monday of every 
month at 6:30 P.M., at the Cibola Inn, Arlington, Texas. 

Detroit RoeNTGEN Ray SOCIETY 
Secretary, Dr. David P. Corbett, Harper Hospital, 
Detroit, Mich. 48201. Meets monthly, first Thursday, 
October through May, at David Whitney House, 1010 
Antietam, at 6:30 P.M. 

East Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. Burke L. Winget, Samuel Merritt Hospital, 
34th Webster Street, Oakland, Calif. 94609. Meets first 
Thursday each month, Oct. through May, at University 
Club, Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eberhard F. Besemann, Baro- 
ness Erlanger Hospital, Chattanooga, Tenn. 37403. 
Meets in January and September. 

FLoniDA RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert H. Nickau, Good Samaritan 
Hospital, West Palm Beach, Fla. 33402. Meets twice 
annually, in the spring with the annual State Society 
Meeting and in the fall. 

FLoniDA West Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Allen L. Sheer, University 
Community Hospital, 13505 N. 31st St., Tampa, Fla. 
33612. Meets in January, March, May, July, September 
and November. 

Georaia RADIOLOGICAL SOCIETY 

CHAPTER OF THE AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. Walker Harris, The Medical Center, 
Columbus, Georgia 31902. Meets in spring and fall at 
Annual State Society Meeting. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LouISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

GnEATER Miami RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Sylvan H. Sarasohn, P. O. Box 
1256, North Miami, Fla. 33161. Meets monthly, third 
Wednesday at 8:00 p.m. at Jackson Memorial Hospital, 
Miami, Fla. 

GREATER Sr. Louis Society oF RADIOLOGISTS 
Secretary-Treasurer, Dr. Roland P. Ernst, 3720 Wash- 
ington Ave., St. Louis, Mo. 63108. 

Hawatt RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Thomas C. Brown, 1697 Ala 
Moana Blvd., Honolulu, Hawaii 96815. Meets third 
Monday of each month at 7:30 P.M. 

HEALTH Puysics SOCIETY 
Secretary, R. J. Augustine, National Center for Radio- 
logic Health, 1901 Chapman Ave., Rockville Md. 20852. 

Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. Eleanor Montague, 6516 Bertner, Houston, 
Tex. 77025. Meets fourth Monday of each month, except 
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June, July, August and December, at 6:00 P.M., at 103 
Jesse H. Jones Library Building, Texas Medical Center, 
Houston, Tex. 77025. 
IDAHO STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. George H. Harris, Bannock Memorial Hos- 
pital, Pocatello, Idaho. Meets in the spring and fall. 
ILLINOIS RADIOLOGICAL Society, Inc. 
Secretary, Dr. C. R. Markivee, 674 North Seminary St., 
Galesburg, Ill. 61401. Meets in the spring and fall. 
INDIANA RoENTGEN SOCIETY, Inc. 
Secretary, Dr. Edwin F. Koch, Jr., 915 University Ave., 
Muncie, Ind. 47303. Meets first Sunday in May and dur- 
ing fall meeting of Indiana State Medical Association. 
Iowa RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. J. H. Lohnes, 1948 First Ave., 
N.E., Cedar Rapids, Iowa 52402. Luncheon and business 
meeting during annual session of Iowa State Medical 
Society. The scientific section is held in the autumn. 
Kansas RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert C. Lawson, 310 Medical 
Arts Bldg., roth and Horne, Topeka, Kan. Meets in 
spring with State Medical Society and in winter on call. 
KENTUCKY CHAPTER, AMERICAN COLLEGE OF RADIOLOGY 
Secretary-Treasurer, Dr. Ralph C. Quillin, 1221 S. Broad- 
way, Lexington, Ky. 40504. Meets in April and Sep- 
tember. 
KiNcs County RADIOLOGICAL SOCIBTY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 3o, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 
KNoxviLLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 
Lone Istanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Harold L. Atkins, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 
Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Arthur W. Reiter, Saint Luke Hospital, 
2632 East Washington Blvd., Pasadena, Calif. 91107. 
Meets second Wednesday of month in September, 
November, January, April and June at Los Angeles 
County Medical Association Building, Los Angeles, Calif. 
LouisiANA-TExas Gurr Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Texas 77701. 
Maine RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary’s General Hospital, Lewiston, 
Maine 04240. Meets in June, September, December and 
April. 
MARYLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Nathan Stofberg, 4519 Hawksbury Rd., 
Pikesville, Md. 21208. 
MASSACHUSETTS RADIOLOGICAL SOCIETY 
Secretary, Dr. Jerome H. Shapiro, Department of 
Radiology, Boston City Hospital, 818 Harrison Ave., 
Boston, Mass. 02118. 
Mempuis ROENTGEN SOCIETY 
Secretary-Treasurer, Dr. Webster Riggs, Jr., The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter F. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday of each 
month at John Gaston Hospital. 
Miami VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Indiana. Meets third Thursday of fall, 
winter and spring months at 7:30 P.M. at Miami Valley 
Hospital, Dayton, Ohio. 
Mıp-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 P.M., first Wednesday of each 
month, September to May. 
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MILWAUKEE ROENTGEN Ray Society 
Secretary-Treasurer, Dr. James E. Bell, 8700 W. Wiscon- 
sin Ave., Milwaukee, Wis. 53213. Meets monthly on 
poten Monday, October through May, at University 

uD, 


Minnesota RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Warren L. Kump, 4243 Glen- 
wood Ave., Minneapolis, Minn. 55422. Meets twice annu- 
ally, fall and winter. 

MississiPPI RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Ottis G. Ball, 5356 Balmoral 
Drive, Jackson, Miss. 39211. Meets third Thursday of 
each month at the Heidelberg Hotel, Jackson, at 6:00 
P.M. 


Missouri RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Arthur A. Porporis, 100 N. 
Euclid Ave., St. Louis, Mo. 63108. 


Montana RADIOLOGICAL SOCIETY 
Secretary, Dr. Colvin H. Agnew, Doctors’ Building, 1231 
N. 29th Street, Billings, Montana $9101. Meets in Glacier 
National Park, July 23-25, 1969. 

NEBRASKA STATE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Otto A. Troester, 924 Sharp 
Building, Lincoln, Nebraska 60508. Meets third Wednes- 
day of each month at 6 p.m. in Omaha or Lincoln. 

NeEvaDA RADIOLOGICAL SOCIETY 
Secretary, Dr. William G. Arbonies, Department of 
Radiology, St. Mary’s Hospital, Reno, Nev. 

New ENcLAND RoreNTGEN Ray Society 
Secretary, Dr. Morris Simon, 330 Brookline Ave., Boston, 
Mass. 02115. Meets third Friday of each month, October 
through May, at The Longwood Towers, 20 Chapel 
Street, Brookline, Mass., at 4:30 P.M. 


New HampsuHireE RoENTGEN Ray Society 
Secretary, Dr. Paul Y. Hasserjian, 1470 Elm St., Man- 
chester, N. H. Meets four to six times yearly. 


New Mexico AssociaTION OF RADIOLOGISTS 
Secretary-Treasurer, Dr. Justin J. Wolfson, Department 
of Radiology, Bernalillo County-Indian Hospital, 
Albuquerque, New Mexico, 


New Mexico Society or RADIOLOGISTS 
Secretary, Dr. Donald A. Wolfel, Albuquerque, New 
Mexico. Four meetings annually, three held in Albuquer- 
que, N. M., and one held at time and place of New 
Mexico State Medical Society annual meeting. 

New York ROENTGEN Society 
Secretary- Treasurer, Dr. Samuel H. Madell, 1 E. 82nd St 
New York, N. Y. 10024. Meets monthly on third Monday 
at the New York Academy of Medicine at 4:30 P.M. 

New York SrATE CHAPTER OF THE AMERICAN COLLEGE 
or RapnioLocv, Inc. 
Secretary- Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y., 14618. 


NonTH CanoLiNA CuaPrER oF ACR. 

Secretary -Treasurer, Dr. James F. Martin, 300 S. Haw- 
thorne Road, Winston-Salem, N.C. 27103. 

NonTH CanoLiNA RADIOLOGICAL SOCIETY 
Secretary, Dr. E. H. Schultz, North Carolina Memorial 
Hospital, Chapel Hill, N. C. Meets in the spring and fall 
each year. 

NonTH Dakora RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Ohrt, 408 Medical Arts Bldg., Fargo, 
N. D. 58102. Meets at time of State Medical Association 
meeting. Other meetings arranged on call of the President. 

NonTH FLonipA RaproLocicAr Society 
Secretary, Dr. Charles H. Newell, 800 Miami Road, 
Jacksonville 7, Fla. Meets quarterly in March, June, 
September and December. 

NonTHBASTERN New Yonk RapioLocicAL Society 
Secretary, Dr. Herbert F. Reilly, Jr., 12 Sandalwood Rd., 
Scotia, New York 12302. Meets in Albany area on third 
Mie nesday of October, November, March, April, and 

ay. 
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NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Jean Romer, 1229 El Toro Way, 
Sacramento, Calif. 95825. Meets fourth Monday of Sept., 
Nov., Jan., March and May at Aldo's Restaurant in 
Sacramento. 


NORTHWESTERN OHIO RADIOLOGICAL SOCIETY 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio. 

Onro STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph Hanson, 1544 South Byrne Road, 
Toledo, Ohio 43614. 


OKLAHOMA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald F. Mauritson, 100 Utica Square 
Med. Center, Tulsa, Okla. 74114. Meets in January, 
May and October. 


OnANGE County RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard Simpson, Hoag Memorial Hospi- 
tal, 301 Newport Ave., Newport Beach, California. Meets 
on fourth Tuesday of the month, excluding June, July, 
August, and December, at the Orange County Medical 
Association Bldg., Orange, Calif. 


Orecon RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Clinton B. Sayler, 214 Medical 
Dental Bldg., Portland, Oregon 97205. Meets on second 
Wednesday of month, October through April, at the 
University Club, Portland, Ore. 


OnLEANs ParisH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Pactric NorTHWEST RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Marvin Wallace, 555 108th Ave. 
N. E., Bellevue, Washington 98004. 


PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 17105. 

PHILADELPHIA ROENTGEN Ray SOCIETY 
Secretary, Dr. C. Jules Rominger, Misericordia Hospital, 
sath St. and Cedar Ave., Philadelphia, Pa. 19143. Meets 
first Thursday of each month at 5 P.M., from October to 
May in Thompson Hall, College of Physicians. 


PitrsBuRGH ROENTGEN SOCIETY 
Secretary, Dr. Norman Williams, Department of Radio- 
therapy, Montefiore Hospital, 3459 Fifth Ave., Pittsburgh 
Pa. 15213. Meets second Wednesday of month, October 
through June, at Park Schenley Restaurant. 


RADIATION RESEARCH SOCIETY 
Secretary- Treasurer, Dr. Gail D. Adams, Dept. of Radi- 
ology, Univ. of Oklahoma Medical Center, Oklahoma 
City, Oklahoma 73104. 

RADIOLOGICAL SOCIETY oF Connecticut, Ine. 
Secretary-Treasurer, Dr. Robert F. Riley, 85 Jefferson St., 
Hartford, Conn. o6106. Meetings are held quarterly. 

RADIOLOGICAL SOCIETY or GREATER CINCINNATI 
Secretary- Treasurer, Dr. Donald E. Gunderson, 3553 
Bayard Dr., Cincinnati, Ohio 45208. Meets first Monday 
of each month at Cincinnati Academy of Medicine. 


RADIOLOGICAL SOCIETY OF GREATER Kansas CITY 
Secretary, Dr. Leo G. Goertz, 155 S. 18th St., Kansas 
City, Kans. 66102. Meets last Friday of each month. 

RapIoLocicaL Society oF Kansas CITY 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kansas 
City, Mo. Meets third Thursday of each month. 


RADIOLOGICAL SOCIETY OF LOUISIANA 
Secretary, Dr. Lester W. Eavenson, 2700 Napoleon Ave., 
New Orleans 15, La. Meets semiannually, during Loui- 
siana State Medical Socicty meeting and 6 months later. 
RADIOLOGICAL Society or New JERSEY 
Secretary, Dr. John W. Marquis, 12 Hawthorne Ave., 
East Orange, N. J. 07018. Meets in Atlantic City at time 
of State Medical Society meeting and in October or No- 
vember in Newark, N. J 


VoL. 107, No. 2 


RADIOLOGICAL SOCIETY OF RHODE ISLAND 
Secretary-Treasurer, Dr. David R. Hallman, The Memor- 
ial Hospital, Pawtucket, R. I. 02860. 

RADIOLOGICAL SOCIETY OF SouTH DAKOTA 
Secretary-Treasurer, Dr. Donald J. Peik, 303 S. Minne- 
sota Ave., Sioux Falls, S. D. 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Robert G. Williams, The Santa 
Barbara Medical Clinic, P.O. Box 1200, Santa Barbara, 
Calif. 93102. Meets three times a year, usually October, 
February and May. 

RADIOLOGICAL SOCIETY OF THE STATE OF NEw YORK 
Secretary- Treasurer, Dr. John W. Colgan, 273 Holly wood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

RicuMoND County RADIOLOGICAL SOCIETY 
Secretary, Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. Meets first Thursday of each month at 
various hospitals. 

RocHESTER RoEeNTGEN Ray Society, Rocuester, N. Y. 
Secretary, Dr. Kenneth E. Robinson, Rochester General 
Hospital, 1425 Portland Ave., Rochester, N. Y. 14621. 
Quarterly meetings on the call of the President, at the 
Rochester Academy of Medicine. 

Rockv Mountain RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert W. Lackey, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: Brown 
Palace Hotel, Denver, Colo., Aug. 21-23, 1969. 

San ANTONIO-CiviLIAN-MiLITARY RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Rogers, Department of Radiother- 
apy, Bexar County Teaching Hospital, 4502 Medical 
Drive, San Antonio, Texas. Meets third Wednesday of 
each month at Fort Sam Houston Officers’ Club at 6:30 
P.M. 

San Dieco RADIOLOGICAL SOCIETY 
President-Secretary, Charles R. Henkelmann, 3909 Palm 
Drive, Bonita, Calif. 92002. Meets first Wednesday of 
each month at the Town & Country Motel. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Warren M. Russell, Franklin 
Hospital, Castro & Duboce, San Francisco, Calif. 94114. 
Meets quarterly at various hospitals (contact Secretary). 

SaNTA CLARA County RADIOLOGICAL SOCIETY 
Secretary, Dr. John J. Berg, 45 So. 17th Street, San Jose, 
Calif. 95112. Meets monthly at the Santa Clara County 
AET Association Bldg., 700 Empey Way, San Jose, 

alif. 

SecTION ON RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

SEcrioN ON RapioLocy, MepicaL Society or THE Dis- 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 P.M. 

SEcTION ON RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Phillip W. Voltz, Jr., 120 Medical Pro- 
fessional Bldg., San Antonio, Texas 78212. Annual meet- 
ing: Regency Hyatt House, Atlanta, Ga., November 
10-13, 1969. 

SECTION ON KapioLocy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

SociETY For PEDIATRIC RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children’s Hospital, 4614 
Sunset Blvd., Los Angeles 27, Calif. Annual meeting: 
Washington-Hilton Hotel, Washington, D.C., Septem- 
ber 29, 1969. 
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SOCIETY or NucLEAR MEDICINE 
Secretary, Mr. C. Craig Harris, Oak Ridge National 
Laboratories, Oak Ridge, Tenn. Administrator, Mr. 
Samuel N. Turiel, 430 N. Michigan Ave., Chicago 11, Ill. 

SoutH Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. Emerson C. Curtis, University Dr., Menlo 
Park, Calif. 94025. Meets second Wednesday of each 
month. 

SoutH CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sours Dakota RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald J. Peik, 1417 S. Minnesota Ave., 
Sioux Falls, S. Dak. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. Aaron G. Fingerhut, 1000 W. 
Carson St., Torrance, Calif. 90502. Meets quarterly. 

SouTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 4097, Mobile, Ala. 36604. Annual 
meeting: Grand Hotel, Pointe Clear, Ala. 36564, Jan. 
30-Feb. 1, 1970. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 P.M. in 
the Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lawrence R. Nickell, Maury 
County Hospital, Columbia, Tennessee 38401. Meets 
annually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas RADIOLOGICAL SOCIETY 
Secretary, Dr. Herman C. Sehested, 815 Medical Arts 
Bldg., fet Worth 2, Tex. Annual meeting to be an- 
nounced. 

Tri-STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, ]r., Methodist Hos- 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 p.m., Elks Club in Evans- 
ville, Ind. 

University oF MICHIGAN DEPARTMENT OF ROENTGEN- 
OLOGY STAFF MEETING 
Meets each Monday evening from September to June, at 
7:00 P.M. at University Hospital, Ann Arbor Mich. 

Upper PENINSULA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

Uran STATE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Leon M. Neal, St. Benedict’s 
Hospital, 3000 Polk Ave., Ogden, Utah 84403. Meets 
fourth Wednesday in January, March, May, September 
and November at Holy Cross Hospital. 

Vermont RADIOLOGICAL SOCIETY 
Secretary, Dr. John R. Williams, 160 Allen St., Rutland, 
Vt. 

VirGiIniA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. K. Kenneth Wallace, Jr., Vir- 
ginia Beach, Va. 

WASHINGTON STATE RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Paul S. Paulson, 1001 Broadway, 
Seattle, Washington 98122. Meets quarterly. 

West VircIniA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George G. Green, Department 
of Radiology, W. Va. Univ. Medical Center, Morgan- 
town, W. Va. 26506. Meets concurrently with Annual 
Meeting of West Virginia State Medical Society; other 
meetings arranged by program committee. 

WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Edgar Palmer, 650 Main St., New Ro. 
chelle, N. Y. 1c8or. 
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Meets on third Tuesday of January and October and on 
two other dates. 

Wisconsin RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert E. Douglas, 117 N. 
Commercial St., Neenah, Wis. 54956. Meets twice a 
year, May and September. 

WyominG RADIOLOGICAL SOCIETY 
Secretary, Dr. J. D. Grant, Memorial Hosp., Sheridan, 
Wyo. Meets in fall with State Medical Society and in 
spring on call of President. 


Mexico, Puerto Rico AND CENTRAL AMERICA 


AsociaciOn CosTARICCENSE DE RapDIOLocfa 
Secretary, Dr. Jorge Vargas Segura, Apartado 5367, 
San José, Costa Rica. 

ASOCIACIÓN DE RapióLocos DE CENTRO AMERICA Y 
PaNAMÁ. Comprising: Guatemala, El Salvador, Hon. 
duras, Nicaragua, Costa Rica and Panamá. 
Secretary-General, Dr. Roberto Calderón, Calle Central 
Oeste No. 218, Managua, Nicaragua, Central America. 
Meets annually in a rotating manner in the six countries. 

SociEDAD DE Rapio.Locfa DE EL SALVADOR 
Secretary, Dr. Julio Astacio, 5a Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9?. Calle A 0-05, Zona 1, 
Guatemala, 

SociEDAD Mexicana DE RapioLocía, A.C. 

Coahuila No. 35, México 7, D. F. 
Secretary-General, Dr. Ramén Ruenes. 
Meets first Monday of each month. 

ASOCIACIÓN PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SociEDAD RapioLécica PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Penamt, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

SociEDAD RapioLécica DE Puerto Rico 
Secretary, Dr. Felipe N. de Jesús, Apt. 9387, Santurce, 
Puerto Rico. Meets second Thursday C cach month at 
8:00 P.M. at the Puerto Rico Medical Association Bldg. in 
San Juan. 


BRITISH COMMONWEALTH OF NATIONS 


ASSOCIATION OF RADIOLOGISTS OF THE PROVINCE OF QUEBEC 
Secretary, Dr. R. Robillard, Notre-Dame Hospital, 1560 
Sherbrooke St., East, Montreal, Que., Canada. Meets 
four times a year. 

BritisH INsTITUTE OF RADIOLOGY 
Honorary Secretary, Dr. G. H. du Boulay, 32 Welbeck St., 
London, W. 1, England. Meets monthly from October 
until May. 

CANADIAN AssocIATION Or Puysicists, Division or 
MepIcAL AND BrioLocicar Puysics. 

Honorary Secretary- Treasurer, Paul M. Pfalzner, Depart- 
ment of Therapeutic Radiology, University of Western 
Ontario, London, Ontario, Canada. 

EDMONTON AND District RADIOLOGICAL SOCIETY 
Secretary, Dr. M. J. Brindle, Fifth Floor, Northgate 
Bldg., 10049 Jasper Ave., Edmonton 15,Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

FaAcuLTY or RADIOLOGISTS 
Honorary Secretary, Dr. J. N. Pattinson, 47 Lincoln's Inn 
Fields, London, W.C.2, England. 

FaAcuLTY or RaproLooisTs, Royat COLLEGE oF SURGEONS 
IN IRELAND 
Registrar, Dr. H. O'Flanagan, F.R.C.P.I., D.P.H., 123 
St. Stephens Green. Dublin 2, Ireland. 

SECTION OF RADIOLOGY or THE RovaL Society or MEDI- 
CINE (ConFINED TO MEDICAL MEMBERS) 

Meets third Friday each month at 4:45 P.M. at the Royal 
Y id of Medicine, 1 Wimpole St., London, W. 1, Eng- 
and. 
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CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. Maurice Dufresne, 
Associate Honorary Secretary-Treasurer, Dr. F. Robert 
MacDonald, 1555 Summerhill Ave., Montreal 25, Que., 
Canada. Annual Meeting: To be announced. 

MontrEAL RanioLocicAL Stupy CLUB 
Secretary, Dr. Leonard Rosenthall, Montreal General 
Hospital, Montreal, Que., Canada. Meets first Tuesday 
evening, October to April. 

Section or RapioLocv, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

SociÉTÉ CANADIENNE-FRANGAISE DE RADIOLOGIE 
Secretary General, Dr. Guy Duckett, 1585 est, rue Jean 
Talon, Montréal P.Q., Canada. Meets every third Tues- 
day from October to April, Annual Meeting: Nov. 6-8, 
1969. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

COLLEGE or RADIOLOGISTS OF AUSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, c/o British 
Medical Agency, 135 Macquarie St., Sydney, N.S.W. 
Australia. 


SOUTH AMERICA 


ASOCIACIÓN ARGENTINA DE RADIOLOGÍA 
Secretary, Dr. Lidio G. Mosca, Avda. Gral. Paz 151 
Cérdoba, Argentina. Meetings held monthly. 

ATENEO DE RADIOLOGIA 
Secretary, Dr. Victor A. Añaños, Instituto de Radiologia, 
Santa fe 3100, Rosario, Argentina. Meets monthly on 
second and fourth Fridays at 7:00 p.m. in the Hospital 
Nacional de Centenario, Santa Fe 1300, Rosario. 

CorÉcio BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Miguel Mario Céntola, Caixa 
Postal 5984, São Paulo, Brazil. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Juan R. Heilbuth, Pacheco, Santa 
Fe 1171, Buenos Aires. Meets First Wednesday evening, 
April through December. 

SociEDAD BouiviANA DE RaprioLocíA 
Secretary, Dr. Javier Prada Méndez Casilla 1182,La Paz, 
Bolivia. Meets monthly. General assembly once every 
two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Cxa Postal 1532, 
Rio de Janeiro, Brazil. General Assembly meets every 
two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644, Sao Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SociEDAD CHILENA DE RADIOLOGÍA 
Secretary, Dr. Manuel Concha, Casilla 13426, Santiago, 
Chile. Meets fourth Friday of each month. 

SOCIEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Armando Uribe, Hospital Militar 
Central, Apartado aéreo No. 5804, Bogotá, Colombia. 
Meets last Thursday of each month. 

SocieDAD Ecuaroriana DE RapioLocíA v FISIOTERAPÍA 
Secretary, Dr. Carlos Palau, Av. Bogotá 206, Guayaquil, 
Ecuador. 

SociEDAD PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Miguel González Addone, 15 de Agosto 
322, Asunción, Paraguay. 

SociEDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dra. Ladis Delpino, Instituto de 
Radiología “Cayetano Heredia" Hospital Arzobispo 
Loayza, Lima, Perú. Meets monthly except during Janu- 
ary, February and March. 

SOCIEDAD DE RADIOLOGICA DBL ÁTLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 $41-110, Baran- 
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quilla, Colombia, Society meets monthly at the Instituto 
de Radiología. 

SociEpbap DE RapioLocfa, CaNcEzOLOGÍA v  FísicA 
MéDICA DEL Urucuay 
Secretary-General, Dr. José Claussius, Av. Agraciada 
1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros, Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SOCIEDAD DE RoENTGENOLOGÍA Y Mepicina NUCLEAR DE 
LA PROVINCIA DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Grl. 
Paz. 151, Cérdoba, Argentina. 

SOCIEDAD VENEZOLANA DE RADIOLOGÍA 
Secretary-General, Dr. Modesto Rivero Gonzáles, Apar- 
tado No. 9362 Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RÖNTGEN-GESELLSCHAFT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
9, Austria. Meets second Tuesday of each month in 
Allgemeine Poliklinik. 

SociETE RoyaLEe BELGE DE RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belguim. 
Meets in February, March, May, June, September, 
October, November and December. 

SociÉTÉ EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Permanent Secretary, Dr. Jaques Sauvegrain, Hôpital des 
Enfants-Malades, 149, rue de Sèvres, Paris 15e, France. 
General Secretary, Dr. H. Ludin, Department of Roent- 
genology, Basler Kinderspital, Basel, Switzerland. 

SociÉTÉ Francaise D’ELEcTRORADIOLOGIE MÉDICALE, 
and its branches: SociÉTÉ pu SUD-OUEST, DU LITTORAL 
MÉDITERRANÉEN, DU CENTRE ET DU LvoNNAIs, DU 
NonD, DE L’OvEst, DE L'EST, ET D'ALGER ET D'AFRIQUE 
pu Noro. Central Society meets third Monday of each 
month, except during July, August and September, rue 
de Seine 12, Paris, France. 
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Secretary-General, Dr. Ch. Proux, 9 rue Daru Paris 8°, 

_ France. 

CESKOSLOVENSKÁ RADIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromír Kolář, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DEUTSCHE RÖNTGENGESELLSCHAFT 
President, Professor Dr. med. Hanno Poppe, Radio- 
logische Univ.-Klinik, Gossler Str. 10, 34 Göttingen, 
Germany. 

SociETÀ IraLiana DI RADioLOGIA MEDICA E DI MEDICINA 
NUCLEARE 
Secretary, Dr. Ettore Conte, Ospedale Mauriziano 
Torino, Italy. Meets annually. 

NEDERLANDSE VERENIGING voor RADIOLOGIE 
Secretary, Dr. C. B. A. J. Puijlaert, Prof. Dondersstraat 
73, Tilburg, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvägen 5 C., Finland. 

SoclEDAD EsPANoLA DE RapioLocfa y ELEcTROLOGÍA 
MÉpicas Y DE MEDICINA NUCLEAR 
Secretary, Juan Gómez López, Villanueva, 11, Madrid 1. 
Meets every second Friday of each month, Oct. to June, 
inclusive, in Madrid. 

SCHWEIZERISCHE GESELLSCHAFT FUR RADIOLOGIE UND 
NUKLEARMEDIZIN (SociETE SuIssE DE RADIOLOGIE ET 
DE MÉDECINE NucLÉAIRE) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 


ASIA 


INDIAN RADIOLOGICAL ÁssOCIATION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road. Bombay 1, India. 

INDONESIAN RADIOLOGICAL SOCIETY 
Secretary, Professor Sjahriar Rasad, Taman Tjut Mutiah 
I Diakarta, Indonesia 

Iranian RaDIoLocicaL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Satur- 
day of each month. 
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ROENTGEN DIAGNOSIS 


SKELETAL SYSTEM 


WainwricHt, Denys. The natural history of 
disorders of the hip. Proc. Roy. Soc. Med., 
Dec., 1968, 67, 1265-1272. (Krom: Ortho- 
paedic Hospital, Hartshill, Stoke-on-Trent, 
England.) 


The factors influencing the progress of hip dis- 
orders are: (1) inherent developmental errors includ- 
ing congenital laxity of the capsule; and (2) distur- 
bance of the normal blood supply of the upper end of 
the femur or the acetabulum by trauma or infection. 
Untreated, they give rise to progressive biochemical 
disorders, leading to pronounced limp and painful 
secondary osteoarthritis of the hip often at an early 
age, which in many cases can be either prevented or 
at least delayed by judicious surgical intervention at 
the appropriate time. 

Probably the major factor in accounting for the 
varying response of the epiphysis to infection and 
trauma is the changing pattern of the blood supply 
of the femoral head during growth. The fetal type of 
circulation consists of 3 groups of vessels—the lateral 
epiphyseal, the inferior metaphyseal and the artery 
of the ligamentum teres. There is little or no anas- 
tomosis between them until the age of 4-6 months. 
With the development of the ossific nucleus the con- 
tribution from the inferior metaphyseal vessels di- 
minishes and it only supplies a restricted medial 
part of the head, that from the foveal artery virtu- 
ally disappears and the main supply to the femoral 
head is from the lateral epiphyseal vessels. 

Vessels penetrating from the metaphysis through 
the epiphysis to lie close to the head of the femur in 
infancy account for the rapid progression of osteo- 
myelitis involving the upper end of the femur toa 
pyoarthrosis of the hip joint. Adequate drainage of 
the joints, splinting and abduction with prolonged 
use of appropriate antibiotics may result in good 
restoration of the joint. 

Congenital hip dislocations are best treated when 
diagnosed in infancy, and the femurs splinted in 
abduction and external rotation. In longer standing 
dislocations careful gradual reduction must be 
achieved to avoid deprivation of the blood supply to 
the ossific nucleus by partial occlusion of the lateral 
epiphyseal vessels. In the early stages, when the 
head becomes reasonably congruous with the leg held 
in abduction and internal rotation, stability may be 
achieved by a rotation and varus osteotomy. If this 
is impossible, an adequate shelf operation in early 
childhood is recommended, with the author caution- 
ing that the position of the shelf is crucial to success. 
He states that the usual causes of failure are an in- 
adequate shelf, placed too high and not directed suf- 
ficiently downwards and forwards. 

Alterations in metaphyseal vascularity may result 
in congenital coxa vara in the extremely young, or a 
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slipped capital femoral epiphysis in early adolescence. 
In severe cases correction by wedge intertrochanteric 
and subtrochanteric osteotomies, respectively, is rec- 
ommended, again being careful not to produce avas- 
cular necrosis of the femoral heads by disturbance of 
the lateral epiphyseal vessels. This same type de- 
formity and complication can occur with fractures 
of the femoral neck in children. 

In early stages of Perthes' disease any number of 
conservative methods to reduce the stress of weight 
bearing upon the femoral head appear to be of the 
same efficacy. The prognosis is worse when there is 
extensive fragmentation of the head accompanied by 
a wide translucent zone with cyst-like changes in the 
femoral neck, and when there is enough broadening 
and flattening of the femoral epiphysis to lead to 
subluxation. The better the shape of the head and 
the greater the degree of congruity with the acetab- 
ulum, the better the prognosis. 

If increased and concentrated pressure in the hip 
joint leads to the development and progression of 
osteoarthritis, it follows that surgical treatment must 
reduce the pressure in the joint and distribute the 
stress over as large an area as possible. The author, 
therefore, recommends the use of the McMurray up- 
per femoral osteotomy which has been remarkably 
consistent in its relief of pain and regression of roent- 
genologic signs. The results of a well timed osteot- 
omy before the head begins to disintegrate are in- 
comparably better than those done at a later stage. 


—Donald M. Monson, M.D. 


Provost, RoBERT A., and Morris, James M. 
Fatigue fracture of the femoral shaft. 7. 
Bone & Joint Surg., Apr., 1969, 57-4, 487- 
498. (Address: Robert A. Provost, M.D., 520 
Commonwealth Avenue, Boston, Mass. 
02215.) 


Early diagnosis of fatigue fractures of the femoral 
shaft is essential to avoid displacement or the need 
for surgical repair. Fatigue (stress) fracture begins 
as a gradual localized dissolution of bone as a result 
of repeated and unaccustomed stress. 

Thirty-five patients (all, but 1, military recruits) 
comprise this study. In 16, the fractures showed 
displacement of the fragments. Each of these pa- 
tients had a recent large weight gain, and all had led 
sedentary lives. 

The most common complaint was poorly localized 
pain in the knee, not related to pressure or specific 
movements. Roentgenographically, the fracture was 
often missed because only a small film of the knee 
was exposed. 

The types of femoral shaft fractures were classified 
into 3 groups: 

I. Linear oblique radiolucency of the medial cortex 
of the proximal shaft with periosteal reaction and 
sclerosis 

II. Displaced spiral oblique fracture of the midshaft 


458 


III. Transverse fracture of the distal third of the 
femoral shaft. 

The latter is the most common type of fatigue 
fracture and is the most difficult to diagnose. Ap- 
parently, those involving the midshaft region are 
most prone to displacement.—Lo1s Cowan Collins, 


M.D. 


Corus, Dennis K., and Ponseti, IcNacio V. 
Long-term follow-up of patients with idio- 
pathic scoliosis not treated surgically. 7. 
Bone & Joint Surg., Apr., 1969, 57-4, 425- 
445. (Address: Dennis K. Collis, M.D., Uni- 


versity Hospitals, lowa City, lowa 52240.) 


In 1968, a 20 year study of 215 patients with idio- 
pathic scoliosis, not surgically treated, was completed 
at the Department of Orthopaedics at the Univer- 
sity of Iowa. Data regarding pulmonary and back 
symptoms, occupations, and activities were available 
on 195. 

Back symptoms ranged from a tired feeling to 
pain requiring bedrest, but no statistical correlation 
was seen between the severity of back symptoms and 
the type or severity of spinal curvature. Pulmonary 
symptoms were noted by 1¢ per cent of the patients. 
Vital capacities were diminished in 48 patients and 
half of these were in individuals with thoracic curve 
patterns. 

Recent roentgenograms compared with those taken 
20 years or more ago showed that the average curve 
increased 15°. In 58 patients (average age 11.4 
years), the iliac epiphyses were ossified in their en- 
tire length but were not fused to the ilium. In 61 
patients (average age 17.5 years), these epiphyses 
were fused. Mild to moderate spinal degenerative 
arthritic changes were noted in 72 patients. Lipping 
and marginal spurring in the costovertebral joints 
were commonly seen. 

The curve pattern was unchanged in all except 5, 
whose combined curve changed to a thoracic curve; 
59 patients with thoracic curves reported the fewest 
back symptoms, had the most severe spinal curves, 
and experienced the worst cardiopulmonary symp- 
toms. Mild vertebral osteoarthritic changes were 
seen in 31; a translatory shift (marked shift between 
two vertebral segments), was observed in 4. Pul- 
monary symptoms and diminished vital capacity 
correlated well with the severity of the thoracic 
curves. 

Combined curves were present in 61 patients. The 
back deformity was less apparent in this group; they 
had fewer pulmonary symptoms and better vital 
capacities than those with thoracic curves. 

Data were available on 24 patients with thoraco- 
lumbar curves. Five patients had diminished vital 
capacities ranging from 73 to 79 per cent of the pre- 
dicted normal. Four of these had curves greater 
than 60°. The curves increased an average of 17°. 
A translatory shift between spinal segments was 
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observed in 5 (33 per cent), which was a much higher 
percentage than in the other groups. 

Information was available in 52 patients with 
lumbar curves; 37 had recent roentgenograms. The 
curves increased an average of 9? after skeletal ma- 
turity. No severe vertebral osteoarthritic spurring 
was seen in this group. The intervertebral disk re- 
mained about the same as in adolescence. 

Prognosis of idiopathic scoliosis depends greatly 
on the age at which it begins. Scoliosis in infancy 
and early childhood tends to become a severe crip- 
pling deformity; that of adolescence often remains 
moderate. Most of the patients who are now in 
middle age lead active, productive lives despite cur- 
vatures of more than 50° in 71 per cent.—Lois 


Cowan Collins, M.D. 


JULIANI, GiovaNNr, and Racni, Giorcio. Les 
altérations du squelette dans le syndrome de 
Cushing et leurs modifications aprés im- 
plantation intrahypophysaire d’Y. (Skeletal 
changes in Cushing’s syndrome and the re- 
sults of intrahypophyseal implantation of 
Y°%.) 7. de radiol., d'électrol. et de méd. nuc- 
léaire, Dec., 1968, 49, 909-916. (From: L’In- 
stitut de Radiologie de l'Université de Turin, 
Turin, Italy.) 

Osteoporosis with resultant pathologic fractures, 
involving mostly the vertebral bodies and the ribs, 
are the striking skeletal changes in Cushing's syn- 
drome. The recently introduced technique of trans- 
sphenoidal intrasellar implantation of Y plays a 
significant role in the treatment of patients in whom 
the disease is of pituitary origin. 

The authors report on their experience with 33 
patients suffering from Cushing's syndrome who 
were admitted to the Centre d'Endocrinochirurgie, 
Clinique Chirurgicale de l'Université de Turin. There 
were 26 females and 7 males, between the ages of 13 
and 57 years. Osteoporosis most frequently involved 
the vertebral bodies with accompanying deformity. 
This occurred in 70 per cent of the cases in this series. 
There was uniform flattening of the vertebral bodies 
or scalloping due to pressure by the nucleus pulposus. 

Spontaneous rib fractures were next in frequency 
with an incidence of 30 per cent. Less frequent were 
fractures of the bony pelvis, usually symmetric, in- 
volving the pubic and ischial rami. 

Fractures of the ribs and pelvis healed with ex- 
uberant callus formation. In the authors' series the 
involvement of other parts of the skeleton occurred 
as osteoporosis of the cranial bones in 44 per cent 
and of the peripheral bones (hands, feet, long bones) 
in II per cent. 

Isolated ischemic, or aseptic, necrosis was observed 
at the heads of the femora in 3 patients and in several 
carpal and tarsal bones. 

Of the 24 patients, who had transsphenoidal intra- 
sellar implantations of Y??, 9 were followed up to 3 
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years. There was excellent skeletal remineraliza- 
tion in 7 patients. The defects due to aseptic ne- 
crosis and the deformities of the vertebral bodies 
remained essentially unaltered. 

Two tables and reproductions of roentgenograms 
of 12 patients accompany this article.—W illiam H. 


Shehadi, M.D. 


Louyot, P., GAUCHER, A., ComBesias, J. F., 
and Manivit, P. Les métastases osseuses du 
cancer de la prostate: fréquence des formes 
ostéolytiques. (Osseous metastases of cancer 
of the prostate: frequency of the osteolytic 
forms.) 7. de radiol., d'électrol. et de méd. 
nucléaire, Dec., 1968, 49, 903-908. (Address: 
Dr. P. Louyot, Chaire de Clinique Rheuma- 
tologique de Nancy, Nancv, France.) 


In a series of £o patients with bone metastases 
from carcinoma of the prostate at the Clinique Rheu- 
matologique of Nancy 8 patients had isolated dis- 
crete metastatic lesions—an incidence of 16 per cent. 
In 8 other patients both osteolytic and osteoblastic 
lesions were present. 

Neither the primary tumor nor the metastases had 
been previously known or suspected. The age of the 
patients ranged between 55 and 79 years. 

The chief complaint and the presenting symptom 
was pain, which was exacerbated at night, and did 
not respond to analgesics. The pain was either lo- 
calized or radiating in nature, with or without neuro- 
logic signs. Other symptoms included loss of weight, 
loss of appetite, urinary distress, dysuria and noc- 
turia. 

The significant laboratory findings were elevation 
of alkaline phosphatase which was about the same 
as that in patients with osteoblastic metastasis, and 
of the acid phosphatase which ranged between 12 
and 79 Armstrong units. 

The roentgenologic findings were those of dis- 
crete osteolytic bone lesions. These were located in 
the bony pelvis in 4 patients, in the lumbar spine 
in 2 patients (L 1 and L 3 respectively), in the dorsal 
spine in 3 patients (D 5, D 8, D 10 respectively) and 
in the head of the humerus in 1 patient. The lesions 
did not present any characteristic or diagnostic struc- 
tural pattern. 

The diagnosis was made by establishing the pres- 
ence of the primary prostatic tumor through rectal 
examination, by confirmatory laboratory tests, by 
tissue biopsy of the primary tumor in the prostate 
and by demonstration of the osteolytic metastatic 
lesions. 

Following estrogen therapy recalcification and 
bone repair appeared at varying intervals, the earli- 
est being 2-3 months and the latest about 4 years. 

Reproduction of 8 roentgenograms accompanies 


this article—William H. Shehadi, M.D. 


Bostrom, Harry, Epcren, Bo, FRIBERG, ULF, 
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Larsson, K. SuNE, NILSONNE, ULF, WENGLE, 
Bo, and WeEsTtER, Per Oror. Case of chon- 
drosarcoma with pulmonary and skeletal 
metastases after hemipelvectomy, success- 
fully treated with *S-sulfate. Acta orthop. 
scandinav., 1968, 39, 549-564. (From: The 
Department of Medicine, Serafimerlasarettet, 
Department of Orthopaedic Surgery, Norr- 
backa Institutet, and the Department of 
Anatomy and Histology, Karolinska In- 
stitutet, Stockholm, Sweden.) 


This is a case report of a chondrosarcoma of the 
left ischial tuberosity in which pulmonary and skele- 
tal metastases occurred following hemipelvectomy, 
with subsequent successful application of a course of 
treatment with S? sulfate. The total dose was 1.735 
curie and is the highest thus far reported. 

The isotope was given in 7 separate injections of 
various intra-arterial and intravenous routes which 
were deliberately spread out over a period of 7 
months to provide intervals in which bone marrow 
function could be restored. Retardation of tumor 
growth was achieved by applying a biochemical prin- 
ciple that introduction of a precursor will, when built 
into the sulfated glycosaminoglycans, cause damage 
to malignant cells. A second biochemical principle 
for the retardation of tumor growth, not directly 
applied in this case, is interference with formation of 
tumor matrix; e. g., by drug inhibition of the biosyn- 
thesis of sulfated glycosaminoglycans, or by enhanc- 
ing the breakdown of preformed cartilaginous ma- 
trix. 

The treatment did not cause any serious damage 
to the bone marrow as determined by repeated mar- 
row smears, nor were there any signs of damage to 
other tissues or other symptoms of generalized radi- 
ation sickness. There has been no increase in the size 
of the pulmonary metastases in the past 2 years since 
the therapy was begun. Moreover, devitalization of 
a tibial metastasis was obtained, and this was veri- 
fed histologically. The patient's general condition 
improved markedly with the institution of the S? 
therapy, and with the aid of a prosthesis he has been 
leading an essentially normal life for a retired man, 
aged 76. 

The authors conclude that it is conceivable that 
even higher total doses of S% sulfate might be uti- 
lized in future cases. They propose a therapeutic 
scheme of weekly single doses of about 250 milli- 
curies 4 times bi-monthly, until from 2 to 3 curies 
or possibly more have been administered. They ad- 
vise that close attention should be given to the 
hematologic response. Whenever possible, arterial 
injection or perfusion should be employed rather 
than intravenous administration. Furthermore, since 
the greater portion of a therapeutic dose is elimi- 
nated in the urine, measures should be taken to 
reduce undesirable irradiation of the urinary pas- 


460 


sages, particularly the bladder, by use of an indwel- 
ling urethral catheter and maintenance of a high 
urinary output volume. 

Auxiliary measures such as other drugs or radia- 
tion therapy must be further explored.—Doza/d M. 
Monson, M.D. 


BücHELER, E. Dix, A. and VENBROCKs, 
H. P. Die direkte vertebrale Venographie bei 
lumbalen Bandscheibenhernien. (Direct ver- 
tebral venography in lumbar disk hernias.) 
Fortschr. a. d. Geb. d. Róntgenstrahlen u. d. 
Nuklearmedizin, Nov., 1968, 709, 593-603. 
(Address: Dr. E. Bücheler, Radiologische 
Klinik der Universität, 53 Bonn-Venusberg, 
Germany.) 


In recent years, osseous venography has been pre- 
ferred for the diagnosis of lumbar disk hernias. Now, 
it is claimed that selective retroperitoneal venography 
is distinctly superior for showing preoperatively 
the vertebral venous plexus and the lumbar venous 
system. The method demonstrates displacement, 
stenosis and occlusion of epidural and intervertebral 
veins. 

Regarding complications in 150 examinations, the 
authors have experienced localized, hematoma 15 
times, extravasation 5 times and localized throm- 
bosis of the femoral vein without pulmonary em- 
bolism twice. The procedure is contraindicated in 
femoral vein thrombosis and in occlusion of pelvic 
veins. 

The results of the method are evaluated in a more 
recent series of 31 patients. Simultaneously per- 
formed myelography corroborated the venographic 
findings in 10 out of 14 patients. The myelogram 
was negative in 3 instances, while the venograms 
were positive. Ten patients were operated on, where- 
by the venograms proved correct 9 times. Varicosi- 
ties were found in the tenth patient. Anteroposterior 
views show pathologic vasculature in lateral pro- 
lapse of a disk while the lateral projections illustrate 
a posterior prolapse. 

Since the lumbar veins and vertebral venous plexus 
are of the low pressure type, the catheter method 
facilitates a more even spread of contrast material 
than the osseous venography. It is more reliable and 
shows more completely the internal vertebral plexus 
and intervertebral veins. In addition to disk lesions, 
ectasias of veins and epidural varicosities can be 
found to be responsible for chronic sciatica. Spondy- 
lolisthesis, vertebral neoplasms, infections, epidural 
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tumors, space-occupying intradural processes and 
thrombotic venous lesions must also be excluded. 

In disk lesions, venous occlusion is always loca- 
lized at the level of the intervertebral spaces and 
displays a smooth contour. In metastatic lesions, 
occlusions are multiple and irregular and collateral 
circulation may also become manifest. Early tumor 
seeding can thus be detected prior to bone destruc- 
tion. 

Direct vertebral venography is equal and even 
superior to myelography and much easier to per- 
form. Postoperatively, however, the method is un- 
reliable to detect recurrences.—£. Kraft, M.D. 


BLoop AND LYMPH SYSTEM 


Poniwopa, H., ALexanper, K., Buur, V., 
Horsten, D., and Wacner, H. H. Treatment 
of chronic arterial occlusions with strep- 
tokinase. New England F. Med., Mar. 27, 
1969, 280, 689-692. (From: The Sections of 
Hematology and Angiology, Department of 
Medicine, and the Institute of Clinical 
Radiology, Center of Radiology, Medical 
School of Hannover, Hannover, West Ger- 
many.) 


Twenty-seven patients varying in age from 36 to 
so years, with long standing history of arterial oc- 
clusive disease, were treated with streptokinase. The 
initial dose of streptokinase was determined by the 
streptokinase resistance test. The enzyme was given 
by intravenous infusion over a period of 20 minutes, 
followed by a dose of 125,000 units per hour for 16 
hours by continuous intravenous infusion. Therapy 
was interrupted for 8 hours during the night. Heparin 
was also used to prolong the thrombin time, gener- 
ally given by continuous intravenous infusion in a 
dose of 30,000 units over 24 hours. Coumarin was 
also employed but the dose was reduced prior to 
repeat angiography. Arteriographic studies were done 
before and after the completion of the therapy 
course. In 17 of the patients reconstitution of the 
arterial flow in the external iliac and femoral arteries 
was demonstrated. The restoration of flow in the 
obstructed limb was also associated with pyrexia 
attributed to breakdown products of fibrin. 

The authors’ findings suggest that this form of 
therapy may be of value in patients with arterial 
occlusion as long as several months in duration. The 
most successful results were obtained in patients 
who have a history of exacerbation of symptoms 
within 1 to 3 months before they were first seen.— 
Saul Heiser, M.D. 
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KODAK HP" N-OMAT 
Films give more information. 
time after time. 


Quality is the reason you get radiographs with more information when you use KODAK 
RP X-OMAT Films, Chemicals, and Processor. 

And film choice is an important part of Kodak quality. There are three basic films to 
choose from. KODAK RP/L X-OMAT is the one represented here. You'll find it especially 
effective when you need to see the widest range of tissue densities. 

The other two films are KODAK RP/S and RP X-OMAT. You choose which film or 
films best meet your requirements for more of the information you're after, 
time after time. 

Kodak processing is also important to this quality story. And it's a 
short one: 90 seconds from exposed film to reading. For more 
information in your radiographs, select only the x-ray products 
that bear the name KODAK RP X-OMAT. 
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KODAK RP/L X-OMAT Medical X-ray Film—designed to record wide variations in tissue 
densities and provide excellent tolerance for exposure variance. 


EASTMAN KODAK COMPANY 
Radiography Markets Division, Rochester, N.Y. 







New Products from E-Z-EM. 


Disposable 
Barium Enema Ring 
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Use on the X-Ray tableto 
catch spillage. Order 
Keeps table and floor clean. Catalogue No. 


Use with underpad inside rin 820 
and change pad with each patient 


If patient completely evacuates 
throw entire ring away. 


Ring is easily inflated. 
No objectionable X-Ray shadow. 


Available from your authorized E-Z-EM Dealer. 
E-Z-EM, 111 Swalm Street, Westbury, N.Y. (516)333-8230 


New Products from E-Z-EM. 


New Disposable Flexible Retention 
Cuff with Connector 






Order 
Catalogue No. 
FCRC 










Tip is flexible. 
Bends with Patient. 
Completely smooth 

with large lumen and 
side holes. 

Cuff is securely attached 
to tip. 

Connector fits any size tubing. 


Available from your authorized E-Z-EM Dealer. 
E-Z-EM, 111 Swalm Street, Westbury, N.Y. (516)333-8230 





















New Products from E-Z-E 


X-Ray Wipe Giant size Antisep 
Germicidal Towelette 















| X-RAY WIPE | 

| GIANT SIZE d 

| ANTICEPTIC GERMICIDAL 1 Order 
2mm. | 500 


A new economical, 
convenient way to clean 
and disinfect patient 
contact surfaces after 
every X-Ray examination. 


Packaged in handy 
service boxes 50 per 
box, 10 boxes per 
shipping carton. 


Available from your authorized E-Z-EM Dealer. 
E-Z-EM, 111 Swalm Street, Westbury, N.Y. (516)333-823! 


New Products from E-Z-E 


New Disposable Flexible Reten 
Cuff with extended tubing and coni 







Order 


Catalogue No. 
FCRT 






Extra length (18") 
of tubing with clamp 
and connector allows Qs 
the cuff to be C 
disconnected from the 

enema bag. 


The patient can go to the 
bathroom without carrying 
the enema bag with him. 


Available from your authorized E-Z-EM Dealer. 
E-Z-EM, 111 Swalm Street, Westbury, N.Y. (516)333-823 
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Cuffs alone and cuff on conventional rigid tip also available. 


Meet the 
K-ray twins 
anyone can 
ush around. 





The Lightest Weight X-Ray Mobile 
: From Westinghous 
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- assurance circuit, 24 solid state timing sta! 
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When we say mobiles, we mean the smallest Westinghouse mobiles that can go 


technician can wheel them around as easily as a anywhere as easily as you can, write 
supermarket cart. Our MO 120 for 220 V operation or call our nearest sales office or 
weighs in at 500 Ibs.; our MO 120C condenser Westinghouse X-Ray Division, 
discharge unit for 110V operation tips the beam 2519 Wilkens Avenue, 

at 550 Ibs. Baltimore, Maryland 21203. 

Both are far lighter than any other leading mobiles. — 
But in radiology use they're worth their weight in i o. 


gold. Low profile, so you don't need a guide to move E | | 
them around. 


For a demonstration or full details on the 
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FILM ISODOSE 
CONTOUR PLOTTER 


Model 3304 


For rapid evaluation of dose distribution 
by film dosimetry. 
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Exposure pattern on developed flim. This was exposed 
during an arc rotation treatment port on Cobalt 60. 








Resultant isodose contour printout from film A. There are 
168 symbols per sq. in.; plotted in 5% dose increments. 


Minimize time constructing isodose curves from films 
containing dose distributions. Simulate and evaluate 
therapy with only short time on treatment machine. 
Evaluate beam shape, and test field homogeneity 
simply, fast and accurately. Make permanent records 
and quick checks on experimental therapy portals 
Reduce film evaluation time from days to minutes. 


FEATURING: 


e All solid state integrated circuit design with modular 
construction for easy maintainability. 


e improved high speed 10 prints/seconds film reader 
and transport 

e High stability solid state densitometer with tracking, 
self aligning, single point light source. 

e Reduced size, small compact table model; systems 
supplied as functionally complimenting instruments 


e Standard coded outputs and inputs, easy to inter- 
face with data handling equipment and accessories 


Use the same system for simple or multiple isotope 
scanning of brain, kidney, heart, and liver, etc., by 
adding up to two spectrometers. Three dimensional 
water tank — scanner for phantom studies will be 
available by mid 1969. For further information and 
reprints from "Radiology" and "Hospital Handbook" 
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ST. LOUIS, MO. 63144 MEEEENEEEEEEEEEEEENET 


PHONE (314) 644-2456 INSTRUMENTATION 
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PHAROS “AUTOMATIC” CURTAINED ILLUMINATOR 


MOTORIZED SHUTTERS and STEPLESS BRIGHTNESS 
CONTROL for BETTER, FASTER and EASIER VIEWING 


OTHER P.V.E. PRODUCTS 


PHAROS “ROTATABLE" ILLUMINATOR: the economic 
mass viewing device for uninterrupted round-the- 
clock viewing. 


PHAROS I "CURTAINED' ILLUMINATOR: with man- 
ually operated shutters and stepless brightness control. 
PHAROS II “CURTAINED" TWO BANK ILLUMINATOR: 
(same controls as Pharos I) 

PHAROS H.I. "CURTAINED" HIGH INTENSITY ILLUM- 
INATOR: 8 tubes. (same controls as Pharos I) 


PHAROS SHUTTER ATTACHMENT: for instant con- 
version of the 14x17 in. curtainless illuminator into 
a '"curtained" one. 


PHAROS "COOL" SPOT ILLUMINATOR: a diaphragm- 
ing cold light spot illuminator for prolonged unin- 
terrupted viewing. 


PHAROS— 
— VIEWING 
.. | EQUIPMENT — 





FOR ADDITIONAL INFORMATION 
Contact your X-ray Supply Company or 
PHAROS VIEWING EQUIPMENT. 


132 MYRTLE AVE., FORT LEE, N.J. 07024 








give...so more will live 


HEART FUND 


HANLEY ECONOMY 14 x 17 X-RAY CABINET 
SPECIAL DESIGN SLIDING DOORS 


QUALITY AT LOW PRICES 
Vertical Filing—Fully Adjustable 
We Build Special Size X-Ray Cabinets 
SPECIAL SIZE: 83 x 19!/; x 40 W. W/DOORS 
5 COMPARTMENT SIZE—DIVIDERS 14 x 17 ............ $121.00 
3 COMPARTMENT SIZE—DIVIDERS 14 x 17 ............ 90.00 
APPROVAL GUARANTEED—F.O.B. FACTORY—CATALOGUE 


HANLEY MEDICAL EQUIPMENT CO. 
5614 South Grand X-ray Division St. Louis, Mo. 63111 








Mobilize 


your point of view 


FLUOROLINE® Mobile Magazine Film Viewer System 


Roll it up, lock it in and view hundreds of radiographs without touching a film. 
That’s the beauty of the GE Fluoroline mobile magazine film viewer... fastest way 
yet to save film handling time and let radiologists concentrate on diagnosis. 
Removable magazines are loaded in processing areas with up to 80 (14" x 17") 
or 280 (8" x 10") or 440 (5" x 7") radiographs. The crystal-clear, eight-bank 
illuminator panel assures maximum viewing efficiency. Two models: Free-Standing, 
for front attachment, and In-The-Wall, for rear attachment of magazines. Plus, 
eight other Fluoroline viewers ... a choice of mobile and stationary, vertical or 
horizontal. One or more just right for any requirement. Ask your local 
GE representative or write General Electric, Electric Ave., Milwaukee, Wisc. 53201. 
Best from any point of view. 
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Neuroradiology svstem 


'ros in absolutely 
1 the anatomical 


ow, for the first time you can count on a 
roradiology system that offers performance, 

atility, and reliability you need while its compact 
'nsions easily fit into the new small modular 

ital suites. 

‘lect the Princeps — a precision engineered system 
is easily positioned and manipulated to accomplish 





lemanding techniques required by Neuroradiography. 


‘otational and angulating motions completely 
iterbalanced for finger tip control. 

‘all and floor supported, the Princeps slips easily 

8' 6" rooms now becoming standard in the newer 
vitals. 

he Princeps is perfectly developed for conventional 
| radiography — but the exclusive design of the 
and film assembly gives it a very unique advantage 
ntra-cranial-centering, magnification technique 
tomography. The other elements of the system — 

| bucky for conventional radiography, and special 
pment for pneumo encephalography measure up in 


advanced design and are already approved in scores 
of installations. 

In short, the Princeps saves time, saves installation 
costs, and offers the ultimate in precision and flexibility. 
Since it eliminates the complexities of power-driven 
adjustments and positioning, it also saves you from costs 
and down-time incurred in the maintenance of such 
systems. 

In short, the Princeps is a product which exemplifies 
the best of both worlds — the new union of 
Keleket and CGR — seven decades of 
X-ray system design experience, pooled to 
serve you better. 
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WALTHAM, MASSACHUSETTS 02154 


Medical X-ray Equipment è Acc ries and Supplies 





We would have (if we could 2 ) changed it to make it better — 
never just to make it different. But little in the past century of 
medical progress has suggested a compound superior to 
Phospho®-Soda for gentle, predictable laxative action. Rely on 

it for freedom from urgency, griping, irritation, or nausea. For 
use in almost any age group. Available regular or flavored. 
Warning: Do not use when nausea, vomiting or abdominal pain is 


present. Frequent or prolonged use of this preparation may 
result in dependence on laxatives. 





Buffered Laxative 


1869-1969 





Fleet, 


century of Service 
to medicine 


Fasscs C. B. FLEET CO., INC., Lynchburg, Va. 24505 


Here 

is the 

new look In 
xray film 
packaging 


the UU sheet 


NIF pack 


Why a new package? Because today’s 
marketing and warehousing complexi- 
ties necessitate a package, functional in 
design, that can help minimize the prob- 
lems of inventory and order processing. 


The outer carton. Here is protection and 
convenience never known before. No 
tapes for reinforcement; it is a com- 
pletely glued unit. Extensive field tests 
have proved this carton can take the 
abuse of shipping and handling without 
damage. Rip tab makes opening easy. 


The inner package. A unique and func- 
tional 100 sheet NIF shoulder box af- 
fords a new high in film protection. 

The film, enclosed in a heavy black 
polyethylene pouch, is further protected 
by four plastic gussets over each corner 
of the film packet. These gussets are 
bound together by a plastic band to pre- 
vent damage to the film in transit. 


Color coding. For ready identification 
of Red Seal film packages all carry dis- 
tinctive red stripes. 
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The film itself . 


If you have used Ilford Red Seal X-ray film, you know how 
continuously dependable it is batch to batch and box to box. If you haven’t, 


now is an excellent time to find out for yourself. 


West 70 Century Road, P. O. Box 288 | 
Paramus, New Jersey 07652 * Warehouses 
m in Paramus, Atlanta and El Segundo 


Performance 


THE 
UNIVERSAL 
LANGUAGE 








IS AN INTERNATIONAL LEADER in the development of 
more effective systems for radiation diagnosis 
and therapy 


LIKE . . . our consolidated device to plan and record precise effective radiation therapy. On either end of a single motor- 
ized couch, are two devices. At left is our new LX-4 Universal Simulator, uniquely compatible with a variety of treatment 
units, to visualize and localize via fluoroscopic TV image, and record radiographically, the tumor. At right is our CS-B Axial 
Transverse Layergraph to produce a series of radiograms exposed at 1 cm intervals through the tumor at right angles to 
the patient's long body axis. 


We know advertising claims are just words. Especially among medical professionals. We're Japanese. We have trouble 
understanding the American psyche. However, we understand quite well the technical interests of the radiological profession. 
And we invite you to make us prove our claim as the world's leading innovator in radiation therapy and diagnostic devices. 


To bridge the language barrier, and to associate ourselves with an American counterpart in expertise, Toshiba International 
Corporation, Medical Apparatus Division, is working in the U.S. through Litton Medical Products, Inc., Profexray division, an 
organization with parts, service, and sales representation available throughout the U.S. Drop us a note for further details: 
Toshiba International Corp., Medical Apparatus Division, 1411 Peterson Ave., Park Ridge, Illinois 60068 (subsidiary of Tokyo 
Shibaura Electric Co., Ltd., Tokyo, Japan). 


TOSHIBA INTERNATIONAL CORP. . subsidiary of: 
TOKYO SHIBAURA ELECTRIC CO., LTD. Tokyo, Japan 


flicropaque 


parium sulfate 
SP formulation 


For optimum consistent definition 
by either route. 


Oral 

The smooth and palatable nature 
of Micropaque is readily accepted 
by all patients. 


Enema 

Micropaque completely coats 
mucosal walls with an even 
unbroken film to show up the 
whole pattern. 


Micropaque is available in 

25 kilo drums and individual 
examination packs for greater 
convenience and economy. 


Micropaquettes® 
contain 2 oz or 4 oz of Micropaque 


Micropaque Disposable 
Enema Kits 

contain everything needed for 
a single barium enema 


Nicholas Laboratories Limited 
180 East Post Road 
White Plains New York 10601 
Tel: 914 428-2544 


Distributor in the U.S.A. 

Picker X-ray 

Manufactured by 

Damancy and Company Limited 
England 





IMPOR TAN 


OBTAIN MAXIMU 
MARKET PRICES. 
from the nation’s 
largest buyer of 
used x-ray film.. 





31 years of integrity 


we purchase all brand and sizes of used 
film from anywhere in the United States .. 
we pay the freight cost. 


we pay in advance if requested, or immed 
upon the receipt and weight evaluation o 
shipment. 


our maximum market prices are gauged b 
metals market and are adjusted continuou 
reflect full value. 


we offer 12-month, cumulative Incentive 
ment Bonuses for consistent shipments of 
x-ray film. You reduce storage problems, 
highest weight increment prices. 


write for—your computerize: 

to-the-hour Quotation for Pur 

Plan that assures you o 
pledge to give. .. Ma 
Market Prices. 


e DONALD McELROY IP 
3201 old glenview roa 


wilmette, illinois 60097 






Please send me COMPLAN TODAY. 
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Administered Doses of 





Telepaque* 
brand of lopanoic acid 


A Record of Clinical Experience 
and Safety Without Parallel 


Winthrop y 
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X-ray diagnosis 

X-rays in the operating theatre 
Angiography 

Radiotherapy 

Nuclear medicine 

Patient monitoring 
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SIEMENS 





7 examples from our programme 
which embraces the entire field of 
electromedicine. Our sales and 
service organization - represented 
in more than 100 countries - 

is a closely woven network covering 
all continents. 





for medical advance 
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YOU'RE 
WHISTLING 
INTHE | 
DARK 


GIVE... 


SO more will live 
. If you think that heart disease and stroke HEART 
hit only the other fellow’s family. 
Fight these killers FU N [) 





MALITLETI 


nh — — This is 
Is 3 the new 
Collimaster2 Collimaster 3 


Seen from the control side, they look alike—as though they were 
the same Machlett-Videx Collimasters. 

Collimaster 2 is the preferred collimator in bi-plane, neuroradio- 
logical, and other special procedures, as well as routine work. 

Collimaster 3 is a new radiographic collimator that combines 
Collimaster clarity of film with conventional, variable, rectangular 
field configuration. 

Collimaster 3 is available now. Ask your X-ray representative for 
complete details. He’ll be glad to help you decide which of these 
Collimasters best meets your needs. Or write: The Machlett 
Laboratories, Inc., 1063 Hope Street, Stamford, Connecticut 06907. 


THE MACHLETT LABORATORIES, INC. 
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A nonvisualized 
allbladcer.. 





can often be visualized 
with Dragrafin 








® Calcium 
Granules 





Calcium lpodate 





Cholecystogram 12 hours after routine 
dose of iopanoic acid. ' 


When surgeru hangs 


Calcium and sodium ipodate are 
rapidly absorbed from the gastroin- 
testinal tract and begin to appear 

in the bile with striking rapidity. The 
abundant delivery to the liver and 
biliary system permits visualization 


Cholecystogram 3 hours later after dose 

of 6 Gm. of calcium ipodate granules. 

Note filling of the common duct— from Root’, 
discussion on the following page. 


on diagnostic Films... 


even in a poorly functioning gall- 
bladder. In addition, use of calcium 
ipodate granules permits same-day 
re-examination, should a second 
visualization be deemed necessary. 


See next page for "Brief Summary." 


Recent clinical study 


demonstrated 


improved diagnoses 


“A group of 114 patients with poorly filled gall- 
bladders after routine administration of iopanoic 
acid were given 6 gm. of [calcium] ipodate gran- 
ules immediately following their routine chole- 
cystography. In 66 per cent of these patients 
opacification of the gallbladder was obtained 
within 3 hours, allowing a definite diagnosis. Of the 
remaining 33 per cent, one-half were ultimately 
proven diseased.”' For one of the patients in this 
group, see x-ray pictures on previous page. 


“Itis apparent that many poorly visualized gall- 
bladders can be rendered visible by the ingestion 
of ipodate granules. In most instances, definite 
diagnosis can be made within 18 hours of the 
original administration of opaque medium 
[iopanoic acid] rather than waiting 36 hours. A 
whole day may be saved and other diagnostic 
studies may be performed." 


plus other important advantages 

Less discomfort— In a study utilizing iopanoic acid 
and ORAGRAFIN Sodium Capsules (Sodium 
Ipodate) nausea, vomiting, diarrhea, cramps, and 
dysuria—all were less frequent with Oragrafin 
Sodium Capsules.? Few side reactions — McCrory? 
reported that Oragrafin Sodium and Calcium were 
“...used routinely in cholecystographic studies 

in approximately 2000 patients with excellent 
diagnostic films and only rare and mild reactions." 
Greater convenience —Routine overnight proce- 
dure with Oragrafin Sodium Capsules is easy for 
patients to follow. If necessary, rapid, same-day 
re-examination procedures possible with the cal- 
cium granules reduce the need for I.V. studies. 


Contraindications: Contraindicated for persons 
sensitive to oral iodine compounds or for patients 
with combined renal and hepatic disease or 
severe kidney impairment. Gastrointestinal dis- 
orders, which may interfere with absorption, or 
liver dysfunction, which may result in inadequate 
biliary secretion of medium, are likely to result in 
unsatisfactory visualization. 


Precautions and Side Effects: Mild and transient 
nausea, vomiting, or diarrhea sometimes occur; 
but the incidence can be reduced by using the cal- 
cium granules and restricting the dosage to 3 Gm. 
Transient headache, dysuria, or abdominal pains 
may occur. 


Hypersensitivity reactions may include urticaria, 
serum sickness-like reactions, and rarely anaphy- 
lactoid shock. They are more likely to occur in 
the individual with a history of allergy, asthma, hay 
fever, or urticaria and in the individual who is 
known to be hypersensitive to iodine compounds. 
Antihistamines and corticosteroids are used to 
control hypersensitivity reactions; but the occa- 
sional serious anaphylactoid reactions require the 
immediate use of epinephrine or phenylephrine, 
oxygen, and intravenous corticosteroids. 


For full information see Package Insert. 


Supply: The calcium salt (Oragrafin Calcium 
Granules) is available in single-dose foil packets 
providing 3 Gm. of calcium ipodate as granules 
dispersed in flavored sucrose. The sodium salt is 
available in capsule form (Oragrafin Sodium 
Capsules) providing 0.5 Gm. sodium ipodate per 
capsule. 


References: (1) Root, H. F., Jr.: Amer. J. Roentgen. 
101:621 (Nov.) 1967. (2) White, W. W., and Fischer, 
H. W.: Amer. J. Roentgen. 87:745 (April) 1962. (3) 
McCrory, E.: J. Tenn. Med. Ass. 58:258 (Aug.) 1965. 


Oragrafin sce. 


Calcium Ipodate 


Oragratin seen, 


oodium Ipodate 


SQUIBB The Priceless Ingredient of every product 
is the honor and integrity of its maker.'TM 


THE WORLD'S MOST VERSATILE TLD READOUT 


INSTRUMENT NOW HAS A FAMILY. 


And it's this family 
of accessory equipment 
that makes IsoTOPES' TLD 
Readout Instrument Model 
7100 even more versatile. 

Designed for 
accurate, highly reliable 
radiation dose measurements 
of all known TLD phosphors, 
Model 7100 plus these 
add-on modular units lets 
the user build a TLD system 
to meet his particular needs— 
ranging from routine meas- 
urement to sophisticated 
research in thermolumines- 
cent dosimetry. 

Combine the 
printer, data entry box, and 
temperature sensor with 


Data Entry Box DEB-7 
used with Printer DDP-7 
to provide automatic 
Printout of personnel 
badge ID number. Can 
be used for manual 
entries of ID numbers 
clso. 


Adjustable Timer AT-7 
by-passes normal timer 
in TLD 7100. Valuable 
option for TLD research 
opplications. 


Temperature Sensor TS-7 
offered as factory- 
installed option only. 
Measures temperature 
of heating element 
during readout cycle. 


the Readout Instrument. 
And you have the most 
comprehensive personnel 
dosimetry measuring system 
there is. 

Match accessory 
units like the dual channel 
recorder and the adjustable 
timer to the Readout 
Instrument. And it becomes 
a powerful measuring 
system for the TLD experi- 
mentalist, too. 

For information on 
the most complete range of 
TLD instrumentation avail- 
able anywhere, write or 
call ISOTOPES, 50 Van Buren 
Ave., Westwood, N.J.07675 § 
(201) 664-7070 








Printer DDP-7 used to 
print out personne! data 
such as dose, iden- 
tification number etc. 


Single Channel Recorder 
SCR-7 for recording glow 
curve during heating of 
dosimeter or phosphor. 
Valuable in research and 
routine work. 


Dual Channel! Recorder 
DCR-7 is similar to 
SCR-7. Second channel 
records output from 
Temperature Sensor TS-7 


ISOTOPES 


A TELEDYNE COMPANY 
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Now...2 important I.V. Radiodiagnostic 
procedures for improved visualization 





Adequate Dose Urography Drip Infusion Pyelography 
with 50-60 ml. of 50% solution using between 250-400 ml. of 
a 2596 solution" 


Hypaque 50% 


sodium 


brand of Sodium diatrizoate 


Winthrop 
PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 
*By diluting the 50% solution with an equal amount 


of sterile water for injection, USP, sodium chloride 
injection, USP, or dextrose injection, 5%, USP. 


(Please see summary on following pages) 


Hypaq 


ue^ 5096 


sodium 


brand of sodium diatrizoate 


Excretory Urography and 
Drip Infusion Pyelography 


Description: Hypaque sodium is a sterile aqueous solu- 
tion of sodium 3,5-diacetamido-2,4,6-triiodobenzoate, a 
radiopaque medium used to delineate internal structures. 


Warning: Do not use Hypaque sodium for myelography. 
Injection of even a small amount into the subarachnoid 
space may produce convulsions and result in fatality. 


General and Specific Precautions: Caution is advised in 
patients with a history of bronchial asthma, other allergic 
manifestations, or of sensitivity to iodine; these condi- 
tions represent a special risk, though not an absolute 
contraindication. To avoid or minimize possible allergic 
reactions, premedication with antihistamines may be con- 
sidered. Benadryl (diphenhydramine hydrochloride) in 
the same syringe with Hypaque may result in precipita- 
tion. A test dose of contrast medium is not entirely reli- 
able. Severe reactions, including fatalities, have occurred 
with a test dose as well as with the full diagnostic dose. 


Caution is advised in patients with severe cardiovascular 
disease. In patients with impaired renal function and 
cardiovascular disease, drip infusion pyelography im- 
poses a sudden osmotic and sodium load which can pre- 
cipitate congestive heart failure. Contrast media injected 
into arteries or veins can promote sickling of red cells 
in susceptible individuals. In patients with reduced renal 
function, repeat of excretory or retrograde pyelography 
should be delayed at least 48 hours to avoid temporary 
suppression of urine. In preparation for excretory urog- 
raphy of patients with multiple myeloma, partial dehy- 
dration is not recommended, since this may predispose 
to the precipitation of myeloma protein in the kidney 
tubules. When thyroid function studies (PBI and 24-hour 
radioiodine uptake levels) are indicated, they should be 
performed prior to radiographic studies or several days 
afterwards, to avoid inaccurate results. 


Hypaque sodium 50% should always be injected at body 
temperature. 


General and Specific Adverse Reactions: Adverse reac- 
tions, usually of a minor nature, have occurred in 10-14 
per cent of patients who have received Hypaque intra- 
venously. Reactions due to fau/ty technique include he- 
matomas and ecchymoses, following extravasation from 
the vein, and pyrogenic reactions. Hemodynamic reac- 
tions include vasodilatation with flushing, hypotension 
and, rarely, vein cramp or thrombophlebitis. Serious car- 
diovascular reactions include rare cases of cardiac ar- 
rhythmias (e.g., ventricular fibrillation), shock, and cardiac 
arrest. Transient proteinuria may occur occasionally fol- 
lowing the injection of radiopaques and, rarely, oliguria 
and anuria have been reported secondary to a hypoten- 
sive reaction. Allergic reactions include asthmatic attacks, 
nasal and conjunctival symptoms, cutaneous reactions 
such as urticaria and, rarely, anaphylactic shock, some- 
times with fatal outcome. Severe reactions may also be 
manifested by signs and symptoms relating to the res- 
piratory system (dyspnea, cyanosis, pulmonary or laryn- 
geal edema), or to the nervous system (restlessness, con- 
fusion, or convulsions). Other reactions include nausea, 
vomiting, excessive salivation, anxiety, headache, and 
dizziness. Infrequently, ''iodism" (salivary gland swelling) 
from organic compounds appears two days after exposure 
and subsides by the sixth day. Reactions to drip infusion 
pyelography may not appear until some hours after the 
examination. 


Angiography (Peripheral Arteriography 
and Venography) 


Precautions (See a/so General Precautions): Extreme 
caution is advised in considering peripheral arteriography 
in patients suspected of having thromboangiitis obliterans 
(Buerger's disease). Any procedure (even needling or in- 
sertion of a catheter) may induce a severe arterial and/or 
venous spasm. Caution is also advisable in patients with 
severe ischemia associated with ascending infection. 


Adverse Reactions (See a/so General Adverse Reactions): 
In addition to those listed under General Adverse Reac- 
tions, are those due to arterial trauma during the proce- 
dure (i.e., needling, insertion of catheter, subintimal in- 
jection, perforation, etc.) as well as to the hypertonicity 
or effect of the medium; also reported are transient arte- 
rial spasm, extravasation, hemorrhage, hematoma with 
tamponade, injury to nerves proximal to artery, throm- 
bosis (rare in venography; if vein is irrigated following 
injection), dissecting aneurysm, arteriovenous fistula, 
(e.g., with accidental perforation of femoral artery and 
vein during needling) transient leg pain from contraction 
of calf muscles in femoral arteriography; transient hypo- 
tension after intraarterial (brachial) injection, and bra- 
chial plexus injury with axillary artery injections. 


Cerebral Angiography: Because of the special techniques 
required, it is recommenced that Hypaque sodium be 
used for this purpose only by persons skilled and ex- 
perienced in carrying out this procedure. 


Contraindication: Carotid angiography should be avoided 
during the progressive period of a stroke, since this in- 
creases the risk of cerebral complications. 


Precautions (See a/so Genera! Precautions): Select pa- 
tients for this procedure with care. Use the 50 per cent 
solution with caution in extreme senility (but not old 
age, per se); advanced arteriosclerosis; severe hyperten- 
sion; and cardiac decompensation. 


The diagnostic value of the procedure, according to many 
authorities, when employed early enough in locating 
lesions amenable to surgery, may outweigh the added 
risk to patients who have recently experienced cerebral 
embolism or thrombosis (stroke syndrome). A small num- 
ber of postangiographic fatalities, including progressive 
thrombosis, have occurred in which the procedure did 
not appear to play a role. Patients with severe cerebro- 
vascular disease may be examined primarily by indirect 
methods of angiography. 


Care should be exercised to avoid contaminating cathe- 
ters, syringes, needles, and contrast media with glove 
powder or cotton fibers. 


Angiography is hazardous in subarachnoid hemorrhage. 
In migraine, the procedure can be hazardous because of 
ischemic complications, particularly if performed during 
or soon after an attack. 


Adverse Reactions (See a/so General Adverse Reactions): 
The major sources of complications are faulty technique, 
occlusive atherosclerotic vascular disease, repeated in- 
jections of the contrast media, and higher doses than 
those recommended. 


Untoward reactions are mostly mild and transient, al- 
though permanent visual field defects and deaths have 
been reported. 

(continued on next page) 


(continued from preceding page) 


Hypaque* 50% 


sodium 


brand of Sodium diatrizoate 


Vascular reactions: flushing, vessel 
phlebitis, and cutaneous petechiae. 


spasm, thrombo- 


Neurologic complications: transient cerebral blindness, 
neuromuscular disorders, convulsions, coma, hemipare- 
sis, unilateral dysesthesias, visual field defects, aphasia, 
and respiratory difficulties. 


Aortography 


Precautions (See a/so General Precautions): Special cau- 
tion is advised to avoid inadvertent intrathecal injection 
when using the translumbar technique. The incidence 
and severity of reactions or complications that may occur 
are influenced by: the care and experience with which 
the procedure is performed; the amount and type of 
medium used; the age and condition of the patient; and 
the premedication and anesthesia used. Since aortogra- 
phy is not without some danger, it should be performed 
only by those experienced in the technique. Wherever 
possible, repeated injections of the solution during a 
single study should be avoided. 


Adverse Reactions (See a/so General Adverse Reactions): 
Renal damage and shutdown; neurologic complications 
such as transverse myelitis or paraplegia; cardiovascular 
complications such as shock, cardiac arrest or failure, 
coronary occlusion, arterial thrombosis, embolism, and 
perforation of vessels; extravasation or hemorrhage from 
the puncture site or retroperitonea! catheter perforation; 
necrosis of the intestinal wall; acute pancreatitis; deaths; 
diffuse cutaneous petechiae; subintimal injection and 
aortic dissection. 


Intraosseous Venography 


See General Precautions and Adverse Reactions. A gen- 
eral anesthetic is sometimes necessary since the method 
is painful. Occasionally, extravasation of the contrast 
medium from the needle into the soft tissue may occur. 


Direct Cholangiography 


Precaution (See a/so General Precautions): This proce- 
dure should be used with caution in the presence of acute 
pancreatitis, injecting no more than 5 to 10 ml. without 
undue pressure. 


Adverse Reactions (See a/so General Adverse Reactions): 
These may be attributed to injection pressure or exces- 


sive volume of the medium, resulting in overdistention. 
Such pressure may produce a sensation of epigastric 
fullness, followed by moderate pain in the back or right 
upper abdominal quadrant, which will subside when in- 
jection is stopped. 


Some of the medium may enter the pancreatic duct and 
cause a transient serum amylase elevation 6 to 18 hours 
later, without apparent ill effects. Pancholangitis result- 
ing in liver abscess has been reported. Occasionally, 
nausea, vomiting, fever, and tachycardia have been 
observed. 


Hysterosalpingography 


Contraindications: Menstruation, active or imminent; 
infection in any part of the genital tract, including the 
external genitalia; pregnancy, known or suspected. Use 
not advised for six months after end of pregnancy, or 30 
days after conization or curettement. 


Precaution (See a/so General Precautions): Caution 
should be exercised in patients with known or suspected 


carcinoma to avoid possible spread of the lesion by the 
procedure. 


Splenoportography 


Precautions (See a/so General Precautions): Procedure 
should be performed with caution on patients with blood 
dyscrasias, a tendency to severe bleeding, or a spleen 
recently become tender and palpable. 


Adverse Reactions (See a/so General Adverse Reactions): 
Persistent hemorrhage with hemoperitoneum has been 
reported, and, in some instances, hemorrhage has re- 
quired splenectomy. 


How Supplied: Ampuls of 30 ml., boxes of 1, 10, and 25. 
A 1 ml. sensitivity test ampul is furnished with each 
ampul. Vials of 20 and 30 ml., rubber stoppered, boxes of 
1, 10, and 25. Vials of 50 ml., rubber stoppered, boxes of 
l and 10. Each vial contains sufficient excess to permit 
withdrawal of 1 ml. for testing sensitivity. 


If the solution is chilled, crystals may form but will 
readily dissolve if the ampul or vial is placed in moder- 
ately hot water before use. Cool to body temperature 
before injecting. 


Anthro, 


WINTHROP LABORATORIES, New York, New York 10016 
PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 
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NEW “DIAMENTOR” 


PATIENT X-RAY 
DOSE INDICATOR 


Determines total patient exposure 
delivered during radiography and 


fluoroscopy. ..measured as 
roentgens x area (R * cm). 


* Especially useful in special procedures employ- 
ing extended fluoroscopic or cine studies. 


e Valuable for comparing the exposure necessary 
for different patients and different radiological 
techniques. 


e ideal for teaching purposes. Dramatically dem- 
onstrates the effects of varying the field size, 
voltage, filtration, time exposure, etc. 


e Helps avoid excessive exposure; indicates total 
amount of x-rays emitted to body. 


e Gives immediate indication of 
(a) variation in output of x-ray equipment. 
(b) improper collimation. 
(c) improper filtration. 





The radiation hazard from x-ray exposures, to which 
everyone is exposed in medical radiology, is receiving 
increased attention. For the best protection in diagnos- 
tic radiology, the fundamental principle is to reduce the 
total dose. This not only protects the patient but also 
reduces the cumulative dose received by x-ray person- 
nel. To minimize such radiation, the total amount 
administered during the diagnostic examination should 
be measured accurately. Such measurements should 
include the effects of x-ray output and field size. 


The "Diamentor'" Patient X-Ray Exposure Indicator 
was designed specifically to measure the total exposure 
delivered to patients during radiography and fluoro- 
scopy. Experience shows that when this instrument is 
used regularly in an x-ray department, the total expo- 
sure required for examinations is reduced. The “Dia- 
mentor" permits not only easy, automatic survey of 
patient exposure...it provides enough additional infor- 
mation for the radiologist to make comparisons between 
the doses necessary for different patients and different 
radiological techniques. As a result, teaching hospitals 
and schools have found the Diamentor most valuable in 
their x-ray training programs. 


For more details, ask for Bulletin NA-42-C 


NUCLEAR ASSOCIATES, INC. 


35 URBAN AVENUE, WESTBURY, N.Y. 11590, PHONE (516) 333-9344 


Elementary 
Dr. Watson 





Hunt helps you solve the 
great modern detective story. 


Sherlock Holmes of Baker Street, the world's most famous 
detective, used the clues of romantic fiction to solve the 
mysteries of turn-of-the-century England. You, the diag- 
nostic radiologist, interpret the patterns of a radiographic 
image and you solve the great modern detective story that 
diagnostic film reading is part of. 


We, at Hunt, provide the chemistry, service and technical 
knowledge that helps you achieve consistent film devel- 
opment with the ultimate in sensitometric response. We 
have no vested interest in film. We're chemists with but 
one goal: More information on any film through total 
processing control. 


HUNT PREMIUM 90/90 DEVELOPER AND REPLENISHER . . . the first ultra-concentrated 
chemistry for 90-second x-ray processing at the lowest temperature of any product offered 
to the profession. Premium 90/90 provides the highest contrast and density of any 
chemistry on the market. 

HUNT ULTRA-MAT DEVELOPER AND REPLENISHER . . . the first ultra-concentrated, 
universal x-ray chemistry for normal temperature ranges accepted for all time cycles... 
90-seconds, 312 and 7 minutes. Ultra-Mat has been formulated to meet the speed and 
contrast levels inherent in the film of your choice with the lowest possible fog level. 
HUNT GRAPH-O-MAT® 90 FIXER-REPLENISHER . . . the recommended and tested fixer 
for automatic processing systems. 


RING 
«M9 
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Cisne? 


PHILIP A. HUNT CHEMICAL CORPORATION 


Palisades Park, New Jersey * Branches in Principal Cities » PHILIP A. HUNT COMPANY (CANADA) LTD. Toronto 
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You don't 
have to build a 


brick wall 
around this*cow"! 


"his is Pertgen-99m, the cow that doesn't safety —the Rayshield, Abbott's exclusive 
ak. Nothing comes out until you're ready Radioisotope Shielded Dispensing Unit, 


o milk it. keeps radiation to operating personnel at a 

—the protection afforded by UEM . | 
he unique Rayshield™ (shown underneath —because P ertgen-99m is precali- 
he Pertgen-99m Generator), means that brated, you get more useable activity at no 
'ertgen-99m can be used on the lab bench — increase 1n cost! 


here’s no need to hide this system behind 
he bricks! 


Also available: 


ECHNETIUM Tc 99m GENERATOR KIT SODIUM PERTECHNETATE Tc 99m 


Abbott Laboratories North Chicago, Illinois 60064 
World’s Leading Supplier of Radio Pharmaceuticals 
LABOR-SERVICE GMBH, Abteilung RADIO-PHARMAZEUTIKA, 


I Tradomark RADIAR Ferhharn/Te (\Alact Narman Dacttanh 140AR 0e 0 0^emT o 0 0mm | aaa 


Macroscan-131 is aseptically prepared and non-pyrogenic. 
It is ready to use and should not be heated prior to use. 


INDICATIONS: For scintillation scanning of the lungs to 
evaluate total, unilateral, and regional arterial perfusion 
of the lungs. 


WARNINGS: Radio-pharmaceutical agents should not be 
administered to pregnant or lactating women, or to persons 
less than 18 years old, unless the information to be gained 
outweighs the hazards. There is a theoretical hazard in 
acute cor pulmonale, because of the temporary small addi- 
tional mechanical impediment to pulmonary blood flow. The 





possibility of an immunological response to albumin shoul 
be kept in mind when serial scans are performed. If bloo 
is withdrawn into a syringe containing the drug, the injec 
tion should be made without delay to avoid possible clc 
formation. 


PRECAUTIONS, ADVERSE REACTIONS: Care should be take 
to administer the minimum dose consistent with safety an 
validity of data. The thyroid gland should be protected b 
prophylactic administration of concentrated 


iodide solution. Urticaria and acute cor pul- & 
monale have been possibly related to the drug. s 
909153 


AGGREGATED RADIO-ODINATED (1) ALBUMIN (HUMA! 


LABOR-SERVICE GMBH, Abteilung RADIO-PHARMAZEUTIKA, 6236 Eschborn / Ts (West Germany), Postfach 124 





A step ahead ir 


For two decades, B-D has seen 
medical progress demand more and 
more skilled work from relatively 
fewer skilled hands. 

We can't add hands. We can't 
synthesize skill. 





LUER-LOK Tips on PLASTIPAK Syringes prevent 
accidental needle separation and medication loss... yet 
allow easy needle detachment when required. 


But we can help you with the 
chores — the thankless, routine 
"scutwork" that wastes the skill only 
you can supply. 

B-D has made a science out of 
cutting scutwork. 





Recently introduced VACUTAINER Multiple Sample 
Needle makes collecting multiple blood specimens 
easier and faster without leakage. 


We study the jobs you do and 
the materials you use. We look for 
the repetitive, time-consuming step: 
in skilled procedures. For sources of 
risk, error or uncertainty. For areas 
of needless discomfort. 

We'll put a dozen engineers to 
work studying the bevels of a nee- 
dle or a means for its safe, easy de- 
struction after use. 

We analyze. Simplify. Improve. 
And innovate. 

The B-D name is a synonym fo: 
half a hundred practical advances 





in hospital and laboratory tech- 
niques. Like needles with specially 
angled side bevels for consistent 
sharpness. Syringes with a positive 
lock that prevents accidental 
needle separation. A blood-collect- 
ing system that's as flexible as it is 
functional. 

And disposability. 

When we can't take a giant step, 
we take little ones. Carefully con- 





Newly designed ACE Limb Holder provides sure, safe, 
gentle immobilization of arms or legs with complete 
comfort for the patient. Easily and rapidly applied 
and released... with no buckles or leather straps. 


patient care. 





ASEPTO Tab-Top Thermometers are universally 
recognized for accuracy and use-tested design...color- 
coded for instant recognition. 


trolled steps, with infinite attention 
to detail. Always in the same direc- 
tion. Always aimed at freeing skilled 
hands from needless routine...at 
making it easier for you to use your 
skill to the fullest. 

That's why everything changes 
at B-D but our name. 
BECTON-DICKINSON 


Rutherford, New Jersey 07070 
Division of Becton, Dickinson and Company 





A step ahead in patient care. 





It's what's in between 
that counts... 





If you're doing special procedures and need a particularly fine 
x-ray grid providing freedom from mottling and with almost in- 
visible lines in the film image, choose the L-F Ultralum and 
Micralüm Grids. For all stationary grid uses where clarity require- 
ments are critical, these Grids are ideal. They are practically 
pattern-free and are used, in some cases, in lieu of a moving 
Bucky Grid. Yes— it’s what's in between 
that makes the difference...it's the 
aluminum interspacers that give you this 
less noticeable grid pattern and much 
sharper picture! 


L-F ALUMINUM INTERSPACED GRIDS 


the 103 line Ultralum and the 85 line 
Micralum—are made in parallel, focused 
or crossed types. Available in ratios from 
5:1 to 12:1. (May be drilled with electric 
drill without damage to the internal 
structure.) 


Write for full details or see your x-ray 
equipment supplier now. 


Products for Better Health from Sybron 





A LEBEL FLARSHEIM 


BRON CORPORATION 


Cincinnati, Ohio 45215 U.S.A. 





Makers of L-F and Franklin X-ray Products 


V 


Pakorol-XU... the 


newest processor for x-ray film... 
already more than a year old. 
(That’s how long it has been tested 
in hospitals, clinics and offices.) 
In just a little over 5 square 

feet of light area, it produces 
unequalled quality results... 

in as little as 90 seconds. The 
Pakorol-XU can be adapted 

to other standard processes, too. 





The new transport system uses paired rollers— 
one hard, one soft. Their squeegee action 
— u eliminates film streaking. The 
E nm dryer dries films thoroughly 
at low temperature—a must 
lor quality RP film. It eliminates heat marking. For the 
operator's convenience, controls are on an eye-level panel. 
And to really simplify mainte- 
nance, all plumbing and electrical 
components are easily accessible | 


by removing one panel below 
the feed table. 





PAKO CORPORATION 
6300 Olson Memorial Hwy. * Minneapolis, Minn. 55440 


There's much more. If you (or your department) process 
radiographs, you must see the new Pakorol-XU. Ask your 
Pako Distributor or send the coupon for more information. 


PAKO CORPORATION (PAKO) 
6300 Olson Memorial Highway, Minneapolis, Minnesota 55440 


Please rush me complete information on the New 
Pakorol-XU 


Hosp/Clinic/Office 
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. Isitremotely possible? 


To have a single x-ray system that does all this: radiography, bright-image fluoroscopy (with 
TV, videorecording, cineradiography, and spot filming), precision tomography and serial 
changer work, and that gives you complete remote control of everything. (Check the Picker 
Gastrix.) 


To have asingle system that—despite its name—can actually handle approximately 9096 of 
existing radiographic procedures. (Check the Picker Gastrix.) 


To have a system that eliminates exposure to unnecessary radiation and the need to wear 
protective clothing. (Check the Picker Gastrix.) 


To have a system that eliminates virtually all patient positioning problems. (Check the Picker 
k Gastrix.) 


To have—along with the above—an unequaled image quality. (Check the Picker Gastrix.) 


The Picker Gastrix x-ray system makes it all more than remotely possible. (Check into it.) 


The Picker Gastrix 
X-Ray System 





For details, contact your local 
Picker X-Ray representative, or 
write Picker, 595 Miner Road, 
Cleveland, Ohio 44143. 





PICKER 





Photographs of AECL's Auto- 
mated Cobalt 60 Teletherapy 
system in the University of 
Southern California Medical 
Center, Radiation Section. 


Photo of Control Area. From 
left to right, — Wedge Filter 
Bank, Punchcard Unit, Log- 
ging Typewriter and the Con- 
trol Console beneath which 
is the patient monitoring T.V. 
screen. Electronic equipment 
and files are in the cabinets. 
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AUTOMATION 


AECL again leads with another “first’!— 


Installation of the new, automated Theratron 80 in the radiation therapy department 
of a leading U.S. Hospital. 


To the radiologist, automation is an important forward step in Cobalt 60 Teletherapy. 
It increases the treatment capacity of his clinic, utilizes the ability of his technicians 
to a greater degree and extends his own capabilities and talent. 


AUTOMATION with AECL's THERATRON 80 provides: 


€ Automatic setup of all mechanical movements from pre-recorded data — head, 
diaphragm, arms and couch. 


€ Exact, punchcard recording for continuing treatments. 

è Accurate repeatability of linear settings to + 1/10 millimeter. 

è Accurate repeatability of rotational settings to + 1/10 degree. 
e Elimination of human errors in treatment programming. 

e Major reduction in setup time for repeat treatments. 

€ Printout recording typewriter and punchcard unit in control area. 


€ Readout consoles with 4 digit visual display of all movements located in control 
area and treatment room. 


AUTOMATION IS AN ACCOMPLISHED FACT! See it demonstrated 
at the R.S.N.A. (AECL's booth) Chicago, U.S.A., Dec. 1 to 5. 


'» Atomic Energy of Canada Limited 
Commercial Products 


P.O. Box 93, Ottawa, Canada « Tel. 836-2790 * Area Code 613 * Cable NEMOTA' 
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THIS DURABLE. 


Introducing 


DURATRON 
» DUNLEE 


Designed to fit most housings, this remarkable new line of 
heavy duty rotating anode x-ray tubes incorporate all the 
best of modern technology. 





Superbly engineered, the Dunlee Duratron 175 and 140 rotating anode 
tubes have a high heat storage capacity, 175,000 H.U. on the 175 
and:140,000 H.U. on the 140. Their high dissipation rate makes them 
applicable for all types of fluoroscopic, spotfilm and general 

radiographic service. 


Specially constructed targets (rhenium-tungsten-molybdenum on the 
Duratron 175, enlarged solid tungsten on the 140) assure a tube life 
unsurpassed in the industry. 
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WARRANTY 


Dunlee’s Material and Workmanship 
Warranty accompanying each tube, is our 
expression of confidence and your 
assurance of the highest production and 
inspection standards. 


Learn more about the benefits of the 
new Duratrons by Dunlee. Ask your 
x-ray dealer or write: 


DUNLEE CORPORATION 


A PICKER CORPORATION SIIRSIDIARY 


FOR YOUR PROFESSIONAL LIBRARY 





PNEUMOMYELOGRAPHY by Jan Jirout, Neuro- 
logic Clinic, Prague, Czechoslovakia. Translated and 
edited by John A. Goree, Duke Univ. School of 
Medicine, Durham, North Carolina. Foreword by 
Ernest H. Wood. Presents the roentgen anatomy 
of the spinal cord and its meninges and a concept 
of the dynamic features of the structures within the 
spinal canal. Dynamic alterations produced by pos- 
tural changes of the body are documented. Short 
case histories are included where suitable.  '69, 
292 pp. (634 X 93/4), 553 il., 28 tables, $18.00 


THE PHYSICS OF RADIOLOGY (3rd Ed.) by 
Harold Elford Johns and John Robert Cunning- 
ham, both of Univ. of Toronto, Canada. Com- 
pletely up-dated . . . sections devoted to computer 
techniques and the solid state dosimeter lithium 
fluoride have been added. Many chapters have been 
expanded to include the latest in modern techniques. 
" . essential for anyone dealing with medical 
radiology.'—Canadian Medical Association Jour- 
nal. '69,812 pp. (634 X 934), 392 il., $24.75 


Diagnosis and Management of BLOWOUT 
FRACTURES OF THE ORBIT: With Clinical, Radio- 
logical and Surgical Aspects by Albert T. 
Milauskas, Univ. of Washington School of Medi- 
cine, Seattle. Presents in a clear, precise fashion the 
clinical aspects of blowout fractures of the orbit, 
the new radiographic diagnostic methods available 
to aid in the evaluation of the patient, numerous 
radiological examples of various types of surgically 
confirmed blowout fractures, and current surgical 
management techniques. '69, 160 pp., 126 il., 5 
tables, $8.50 


USE AND INTERPRETATION OF THE BRAIN SCAN 
by Fred S. Mishkin and John Mealey, Jr., both 
of Indiana Univ. Medical Center, Indianapolis. Di- 
vided according to common intracranial lesions . . . 
traumatic, inflammatory, vascular and neoplastic. 
Advantages and disadvantages of methods are dis- 
cussed. Technical explanations have been minimized 
to deal with the principles governing selection of 
radiopharmaceuticals and use of the scanner. '69, 
208 pp., 158 il., 5 tables, $12.50 


A RADIOGRAPHIC STANDARD OF REFERENCE 
FOR THE GROWING KNEE by S. Idell Pyle, Case 
Western Reserve Univ., Cleveland, and Normand L. 
Hoerr. Prepared after a fourteen year period of 
testing—a standard of reference for the knee joint 
from birth to age nineteen years and for differences 
in the maturity levels of the epiphyses in the knees of 
infants at birth. Consists of a single series of plates 
spaced at regular time intervals with matching skele- 
tal ages for both sexes. '69, 152 pp. (81/5 x 11), 
110 il., $6.25 


THE LUNGS IN SYSTEMIC DISEASES by Eli H. 
Rubin and Stanley S. Siegelman, both of Alberi 
Einstein College of Medicine, New York City. For 
roentgenologists interested in clinical information on 
systemic diseases affecting the lungs, and a discus- 
sion of roentgenographic patterns of disease . . . 
supplements information on the pulmonary manifes- 
tations of certain systemic diseases not readily 
available in conventional textbooks of medicine. '69, 
334 pp. (7 X 10), 367 il. (7 in full color), 7 tables, 
$20.75 


ARTERIES AND VEINS OF THE HUMAN BRAIN 
by Roger B. Stephens and Donald L. Stilwell, 
both of Stanford Univ. School of Medicine, Califor- 
nia. Encompasses the entire vasculature, irrigation 
and drainage of the parts of the cerebrum. Two 
techniques are used to demonstrate over forty com- 
pletely injected brains; colored acrylic plastic with 
serial dissection and photography, and barium sul- 
fate injections which illustrate details by soft radi- 
ography of sections in standard planes. '69, 196 
pp. (9 x 12), 61 il. (5 in full color), $21.00 


THE LUNG AND PARANASAL SINUSES: The 
BEGINNINGS and PROGRESSION of DISEASE 
with the INFLUENCE of ALLERGY and INFEC- 
TION by William Walter Wasson, Co-founder 
and former Director, The Selmene Winter Founda- 
tion and the Child Research Council; Sam H. Sand- 
ers, Univ. of Tennessee College of Medicine, 
Memphis; and D. Eugene Cowen, Univ. of Colo- 
rado Medical Center, Denver. A full description and 
roentgen ray portrayal. '69, 368 pp. (7 X 10), 454 
il. (3 in full color), 6 tables, $23.50 
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‘Built-in Livability’. .. the new phrase being used by leading roentgenologists who have tested and unanimously 
approved the world's foremost line of protective aprons developed by the Wolf X-Ray Corporation. 'Built-in 
Livability’ means SAFETY... and Wolf's protective aprons, tailored from superior Vin-Tex and Supertex, assure 
protection and outstanding durability. BUT... there’s a lot more to the Story of ‘Built-in Livability’ than 
safety . . . for here at last is a line of protective garments specifically designed for the working roentgenologist 
and technician .. . aprons that are softer, more flexible and easier to care for, aprons that bring honest- 
to-goodness comfort to the men and women that practically live in them day after day after day. Whatever 
Š your specific need, Wolf has the style to suit you best! 


Consult your dealer or write to Wolf for additional information. 


WOLF X-RAY CORPORATION 


NEW YORK + CHICAGO -+ LOS ANGELES + ONTARIO 
Executive Offices: 182-20 LIBERTY AVENUE, JAMAICA, QUEENS, NEW YORK 11412 
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Hang up extra brightness 
with ahandsome"built-in" look. 


wer's new easy-mount THINBRITE x-ray illuminator needs no costly "installation"—you simply 
E it up wherever and whenever you need film-viewing capability. Comes in units with 1, 2, 3, or 4 


*« 17" viewing surfaces in an uninterrupted sweep of light. Once up, it lies so flat to the wall (the 
winator. 


™ sides project only 3-11/16") that a THINBRITE mount is hard to tell from an expensively built-in 


"WNINBRITE gives you all this with the bonus of extra brightness, too: the more efficiently distrib- 
output of a quartet of fluorescent tubes (instead of the usual two or three) increases overall 
E IUE to 50% above conventional levels. 
=w to learn more about how simple it is to handsomely expand your viewing facilities, call your 
Picker representative or write the Picker Corporation. 


1275 Mamaroneck Avenue, White Plains, New York 10605. PICKER 
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Wgh-resolution imaging system that 
rtrays lesions as small as 1⁄4” in 
meter which may escape detection 
h other instruments. 

\ high-speed imaging system that can 
in an entire head in less than 2 minutes 
9oth lungs in 5 minutes. 

\ large-field imaging system that 

ws both lungs or an entire liver in a 
gle 10" x 20" view. 


Singular system. 


A versatile imaging system with an 
energy range of 0.025 to 1.0 MeV that lets 
you use virtually all available 
radioisotopes. 

And now, a color-keyed image e 
presentation which makes interpretation 
simpler and more meaninaful. 

Only one imaging system embodies all 
these features. DYNAPIX. (Send for the 
DYNAPIX information kit today!) 
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. we wouldnt 
: tavo “well enough” 
alone! 
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Albumotope—LS 


Aggregated Radio-lodinated 


(I^) Albumin (Human) for 
Lung Scanning 


introduced by Squibb... 
improved by Squibb 
s Reduced Protein Content 


Squibb has reduced the amount of 
protein by 50% while maintaining good 
lung scans. 


= Reduced Supernatant Activity 


Squibb has sharply reduced the amount 
of radioactivity in the supernatant, 
decreasing the possibility of liver inter- 
ference with the lung scan. 


a Reduced Unbound lodine 


Squibb has substantially reduced the 
amount of unbound iodine 131, effec- 
tively reducing the problem of blood 
background radioactivity. 
Albumotope — LS —a good example of 
Squibb leadership in radiopharma- 
ceutical research and development. 
Some people won t leave "well 
enough alone. 


Contraindications: Radiopharmaceuticals 
should not be administered to preqnant women 
or to persons under the age of 18 years unless 
the indications are very exceptional. Because 
iodide is excreted in human milk, aggregated 
radioalbumin should not be administered to 
nursing mothers 

Side Effects and Precautions: There have been 
no reported cardiovascular or other untoward 
effects attributable to Alpumotope — LS 
Extensive clinical use of Albumotope —LS has 
not borne out the hypothetical possibility that 
particles of large size might induce deleterious 
cardiovascular or cerebrovascular effects. The 
product appears to possess no antigenic prop- 
erties. One patient with a known history of 
angioneurotic edema, who had been given 
Lugol ssolutionin conjunction with aggregated 
radioalbumin similar to Albumotope—LS 
developed urticaria 

For full prescribing information, see package 
insert 

Available: As a sterile, nonpyrogenic, aqueous 
suspension. Each cc. contains approximately 
0.5 mq. aggregated human serum albumin 
labeled with iodine 131. Not less than 90% of 
the aggregates are between 10 and 90 microns 
and none are more than 150 microns in size 

The preparation also contains 0.9% (w/v) 
benzy! alcohol as.a preservative. The potency 
Medot s ranges from 250 to 450 micro- 


wq curtes per cc. on date of assay 


SQUIBB Division of Nuclear Medicine 
Fast Brunswick, New Jersey 08816 
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- Manuscripts offered for publication and other correspondence relating to the editorial management and 
books for review should be sent to Dr. Traian Leucutia, Editor, 401 Professional Building, Detroit, Michigan 
48201. Contributions may be sent in foreign languages and will be translated if found acceptable. Original 
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Fifty reprints are furnished without, charge to authors. Additional reprints may be purchased according to 
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to those on the photographs and drawings, instead of attaching each legend to its corresponding figure. 

Care in preparation of bibliographies will save much time and correspondence. Each reference in a bibliog- 
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of the article; name of the periodical; year, volume and pages. It is requested that the authors use the follow- 
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1. Olcott, C. T., and Dooley, S. W. Agenesis of lung of infant. 4m. J. Dis. Child., 1943, 65, 766—780. 

The month should be given if the reference is to an issue of the current year. An alphabetical arrangement 
of the authors is requested. 

The author should always place his full address somewhere on his manuscript. This is very important and is 
often omitted. 
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“prep” the colon 
with pleasant- -tasting 


X-PREP Liquid 


(standardized extract of senna fruit) 





















Specifically designed for preradiographic bowel evacua- 
tion, X-PREP Liquid permits excellent visualization in 
G.I. and urologic roentgenography. 


No significant gas shadows. No residual oil droplets. 
X-PREP Liquid reduces or eliminates the need for enemas 
prior to radiography. 

And delicious X-PREP Liquid gives a welcome reprieve : 
for your patients from the obnoxious taste of castor oil. V 
Kasy-to-take, X-PREP Liquid is also easy to administer. 
Premixed and premeasured. this effective bowel evacuant 
comes in small, single-dose bottles—to be taken between 


2 and 4 p.m. on the day prior to radiography. Patients E 
should be advised to expect strong purgative action. 


Contraindication: Acute surgical abdomen. 

Supplied: Ready-to-drink in 2% oz. bottles (complete 

adult dose). 

Also available: X-PREP Powder (standardized senna concentrate). 
Mixed with water, % oz. canister provides complete adult dose. 


GRAY PHARMACEUTICAL CO., AFFILIATE, 
THE PURDUE FREDERICK COMPANY, 
Yonkers, New York 


© COPYRIGHT 1968, GRAY PHARMACEUTICAL CO. E-23168R 


X-ray visualization following bara. enema. 
Patient prepared with single dose of X-PREP 
Liquid —214 oz. Note absence of fecal retention. | . 


Courtesy of Statman, A. J.: An Ua Single-Dose 


"sip y 





v1 


EXPLORBEX 


RADIOGRAPH INTENSIFIER 


EXPLOREX VIEW 


ILLUMINATOR VIEW 





Expands Your Radiographic View 


Electronic radiograph intensification—only General Electric Explorex 
gives you this diagnostic p/us. The Explorex extends visual horizons 
by allowing you to control detail emphasis, edge enhancement, gam- 
ma enhancement, reversal of negative to positive image, brightness, con- 
trast, magnification, minification and input selection. Those challenging. 
difficult-to-diagnose radiographs become easier to Interpret when 
viewed on the Explorex. And remote consultation is possible through 
full-function satellite stations. Explorex, the only electronic radiograph 
intensifier. Your GE X-Ray representative has all the details. 


GENERAL CD ELECTRIC 


MEDICAL SYSTEMS DEPARTMENT 





Exceptional 
safety instruments 


for radioisotope 
users... 


Now from Landauer 


Gamma survey meter 


ealibration unit m 
warning device | 


9 MODEL T/O 571 CALIBRATION 

UNIT enables isotope users to fulfill AEC 
requirements in their own laboratory or shop 
at substantial savings in time and money 

e The GAMMALARM (MARK II), a compact 
PORTABLE WARNING DEVICE can be calibrated 
or adjusted to flash a red warning light when 
radiation exceeds a pre-determined level. For a more 
extensive warning system, any audible or preventive or 
interlocking device can be made to operate by 
Gammalarm € A useful companion available for the 
Gammalarm is the SAFETY MONITOR CIRCUIT which is 
activated by the source position. 















For specification sheets, write, wire or phone. 


R.S. 
X JR. & CO. 


A Division of Technical Operations, Inc. 
GLENWOOD SCIENCE PARK, GLENWOOD, ILLINOIS 60425 (312) 755-7000 


vil 


The human body virtually demands that its 


interaction with radiation be 


determined by indirect means. 





Actual dose distributions cannot be 
measured in a patient, so the accu- 
racies of the plan and its execution 
are unknowns. 


When atreatment is planned for the 
Average-Man RANDO phantom or 
the Average-Woman RANDO 
phantom, actual dose distributions 
ean be observed- by film, T LD dosi- 
meters or miniature ion chambers. 


RANDO test treatments reveal the 
accuracy of planning and disclose 
machine and human errors—wher- 
ever they occur. They can contrib- 
ute a new order of certainty to the 
radiotherapy department. 


Also available: The Phantom Patient for comprehensive 
basic training of Radiologic Technologists. 





For new 12-page brochure, write to: 


arl ALDERSON RESEARCH LABORATORIES INC. 
l| 390 Ludiow Street Stamford, Connecticut 06902 


90-second 





PEF 1.48 KODAK SAFETY FILM Z2 2.19 KODAK SAFETY FILM Mee LUN KODAK SAFETY FILM 2 X2. KODAK S 
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KODAK 


RP X-OMAT 
Films give more 
information. 
time after time. 


Quality is the reason you get 
radiographs with more information when 
you use KODAK RP X-OMAT Films, 

| Chemicals, Processor. 

And film choice is an important part 

of Kodak quality. 

Now there is a fourth 90-second film: 

the new KODAK RP X-OMAT FLUROSPOT 
Film (ESTAR-AH Base) represented 
here. The addition of this new special- 
purpose film, in Z0mm and 32-inch 
widths, to the three basic films—KODAK 
RP, RP/L and RP/ S X-OMAT— 

gives you even greater flexibility to 

meet your requirements. 

Kodak processing is also important to this 
quality story. And it's a short one: 

90 seconds from exposed film to reading. 

For more information in your 
radiographs, select only the ÁÉ 
x-ray products that vear 
the name KODAK 
RP X-OMAT. fi 


*Rapid Processing 


EASTMAN KODAK COMPANY 


Radiography Markets Division, Rochester, N.Y. 


New KODAK RP X-OMAT FLUROSPOT 
Film, used with KODAK RP X-OMAT 
Chemicals and Processor provides en- 
hanced contrast, clearer appearance. 
Available in 70mm and 31-inch widths. 








Royal Perth Hospital 


Western Australia 


DIAGNOSTIC RADIOLOGIST 


Applications are invited for the post of Diagnostic Radiologist. Applicants must 


possess a post graduate qualification in Radiology. 


Royal Perth Hospital (916 beds), is the main teaching Hospital associated with the 
University of Western Australia and several regional specialist units are included with- 
in it. The Department is a large one, undertaking a wide range of investigations. A 
knowledge of Angiography and Neuro-Radiology will be an advantage. The duties 


include Medical Student teaching and Registrar training. 


The Radiologist will work in co-operation with the Head of the Department, the 
Assistant Radiologist and a number of Visiting Radiologists, A Departmental ‘Trust 
Fund will provide financial assistance with research and post graduate study. A new 


contract has been introduced. 


SALARY : Will be on a sessional basis, based on eight-tenths of full time salary, plus 
I5*. in lieu of superannuation and long service leave rights, within the range of 
SA7.031 to $A9.105. commencing rate depending on qualifications and experience. 
The appointee will receive full rights of private practice within the Hospital. in return 


for an undertaking not to practise outside the Hospital. 


Other conditions of service include annual leave and sick leave. A memorandum of 
information regarding the Department and the Hospital. includine full details of 


terms of service. is available upon request. 


TRANSPORT EXPENSES: Minimum first class sea passage will be provided for suc- 
cessful applicant and family (under 16 years of age). together with an allowance of 
up to $4500 for the cost of removal of personal effects (excluding furniture and motor 
vehicle). subject to a bond to remain in the Hospital's service for a period of three 
years. 


Applications. addressed to the undersigned, should include date of birth, qualifica- 
tions, experience, present post held, previous appointments, a list of publications, the 
names and addresses of three referees and a recent photograph attached, close on 
31st December, 1969. 


V. F. Driscoll 
ADMINISTRATOR 











Hoenben 


The preferred bowel evacuant — senna, purified and biologically 
assayed. 

Clinical studies, based on 385 in-patients and 105 out-patients. 
establish the efficiency and safety of Roenten as a bowel evacuan' 
prior to x-ray. 


Al Choice in Cleansing Strength to Meet Varialle Patient Contre 


2-Gram Strength 


Roenten 2 


Contains 2 grams of the active in- 
gredient Senna (Cassia angustifolia) 
per 30 gram (1 oz.) dose. Found by 
Reavis, et al! to be comparable to 
castor oil in effectiveness as a bowel 
cleansing agent for radiography under 
hospital control conditions. 





Bowe 
2-G 


Intes 


1Reavis, Charles W., et al, RADIOLOGY, 
i 76, No, 4, Pages 642-643, April 


DEPENDABLE 


D 





DEPENDABILITY: The preferred bowel evacuant, senna, puri- 
fied and biologically assayed — in suspension assures rapid 


and complete bowel evacuation. Incidence of continuing 


spasm reduced. 


Roenten 2 





Mmptying of thi 
timai Fre 


NET wT. 30 GRAMS 


ONE DOSE 





3-Gram Strengtl 


Hoenben . 


Contains 3 grams of the active 
gredient Senna (Cassia angustifo 
per 30 gram (1 oz) dose for 
more difficult cleansing proble 
and variable control conditions. 


Roenten 3 


Bowel Evacuant 
3-GRAM STRENGTH 


For Emptying of the 
Intestinal Tract 
3 Grams Purified and oe 
-ally A ja Ang". 
tolia Sa, ioafiete Bienes 
"ith Agreeable Flavoring ABe"" 


NET WT. 30 GRAMS 


| Evacuant 
4 ENGTH 


ct 


d an Biolog 
ares! 


U 


ONE DOSE 


Purified and Biologically Assayed, Cassia 
Angustifolia Senna Leaflets Blended with 
Agreeable Flavoring Agents. 


Usual Dosage Directions 


Contents of one container (30 Grams) 
stirred into three-quarters glass of ‘milk 
or water, as physician directs, to make 
a readily acceptable drink which is the 
adult dose. Children take proportion- 
ately less as directed by the physician. 
When used to prepare for diagnostic 
X-ray it is taken at 4 or 7 M 
(NO SUPPER) 
directed. 


of the preceding day as 


CAUTION: Not to be used when abdomi- 
nal pain, nausea, vomiting or other 
symptoms of appendicitis are present. 
IMPORTANT: Frequent or prolonged use 
of this preparation may result in de- 
pendence on laxatives. 


Samples for clinical evalua- 
tion supplied on request. 





The contents of one 30 gram con 
(1 oz.) stirred in 34 glass of water or milk as you | 


ACCEPTABILITY: 
makes an attractive, really pleasant tasting, cho! 


flavored non-oily suspension — invites the patient to 
the full dose. 


Sirayten PHARMACEUTICAL CO. 


Division of Chattem Drug & Chemical Company 
1715 W. 38th St., Chattanooga, Tenn. 37409 


Performance 


THE 
UNIVERSAL 
LANGUAGE 





od/uba 


IS AN INTERNATIONAL LEADER in the development of 
more effective systems for radiation diagnosis 
and therapy 


LIKE... Toshiba's Cobalt-60 erar ish unit, a rotational-type radiation treatment system highly adaptable to a variety 
of treatment techniques. Although the RCR-120 model was introduced only in the past year, more than 400 earlier models 
of Toshiba Cobalt-60 teletherapy units are in use in various parts of the world. 


We know advertising claims are just words. Especially among medical professionals. We're Japanese. We have trouble 
understanding the American psyche. However, we understand quite well the technical interests of the radiological profession. 
And we invite you to make us prove our claim as the world's leading innovator in radiation therapy and diagnostic devices. 


To bridge the language barrier, and to associate ourselves with an American counterpart in expertise, Toshiba International 
Corporation, Medical Apparatus Division, is working in the U.S. through Litton Medical Products, Inc., Profexray division, an 
organization with parts, service, and sales representation available throughout the U.S. Drop us a note for further details: 


Toshiba International Corp., Medical Apparatus Division, 1411 Peterson Ave., Park Ridge, Illinois 60068 (subsidiary of Tokyo 
Shibaura Electric Co., Ltd., Tokyo, Japan). 


TOSHIBA INTERNATIONAL CORP. subsidiary of: 
TOKYO SHIBAURA ELECTRIC CO., LTD. Tokyo, Japan 
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| Save His 
tm Valuable 





Now at the push of a button, a busy radiologist can diagnose 200 
14x 17 x-rays at one sitting without ever once touching them. 


RADII Fanohamascope Model 200 


High Capacity Mass Film Viewer 


e 50 viewing frames. Holds two-hundred 14x17 films. © Has built-in indexed jacket storage area. 


e Preloadable by film clerk saving radiologists time. e Has many, many other wanted features such as: 


e Films stay available for instant viewing and review. hand and remote foot controls, variable high and 

e Requires minimum amount of floor space. Only low speeds, slide-out shelves for writing and for 
13.8 square feet! dictating equipment. 

e Completely mobile! Weighs 565 pounds yet rolls e Best of all is its low price! Much lower than other 
easily from room to room on heavy duty casters. viewers that do not have all of these plus features. 


For additional information and the name of your nearest dealer write to: 


P. O. Box 19164, Houston, Texas 77024 
or call collect: 713-468-3230 














Halsey Multiple 
Film Cassettes 


Utilizes a special book of matched screens of different 
speeds to provide comparable density and detail in each 
of the films. 

The 3-film model has 1 cm spacing between adja- 
cent films; the 5-film model, 1/7 cm spacing. 

Fits the conventional Bucky without requiring mod- 
ifications, by means of the special adapter tray supplied. 
Precision-built, with stainless steel frame, aluminum 
door and magnesium front. Opens and shuts easily. 

Available in a full range of sizes with DuPont or 
Radelin screen book. The 3-film and 5-film books are 
interchangeable. 


For use with open table only 
Can be installed in the Bucky housing after a modifica- 
tion (which does not interfere with conventional use). 
Spacing between adjacent films is 1 cm. 
Available in a full range of sizes, with DuPont or 
Radelin screen book. 


For close-section radiography 
Has the same outside dimensions as conventional cass- 
ettes, so no adapter tray or Bucky modification is re- 
quired. Spacing between adjacent films is 1 mm. 
Available in 8 x 10" and 10 x 12" sizes, with Radelin 
PLT screen book. 


Write for detailed literature 


Obtain clearer, more detailec 


The Vacuum Uterine 
Cannula draws the cer- 
vix into a transparent plas- 
tic suction cup eliminating 
the use of tenaculum for- 
ceps. The acorn at the tip 
of the cannula is positioned 
as a result of the negative 
pressure in the cup. 


It is absolutely painless, and 
there is no contrast medium 
leakage, no reflex spasm of the  * 
tubes, no distortion of cervical ~ 
canal, no hemorrhage, The patient 
experiences minimal discomfort 
even during repositioning. 


: ysterosalpingograms painlessly. 


Three interchangeable 

cups accommodate cer- 

vices of different size and 

even lacerated cervices. 

The instrument may be 

used for fistulography and 

X-Ray examination of enter- 

F ostomies with simple modi- 
fications. 


'* For further information contact: 
AGA Corporation, Medical 


Products Division, 550 À 


F County Avenue, Secau- 
F cus, New Jersey 07094. 

E Roentgenogram of VUC applied to cervix 

* of extirpated uterus. 
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New Products from E-Z-EM. 


Disposable 
Barium Enema Ring 









Use on the X-Ray table to = 
catch spillage. Order 
Keeps table and floor clean. Catalogue No. 


Use with underpad inside rin 2 
and change pad with each pallet? " 


If patient completely evacuates 
throw entire ring away. 


Ring is easily inflated. 
No objectionable X-Ray shadow. 


Available from your authorized E-Z-EM Dealer. 
E-Z-EM, 111 Swalm Street, Westbury, N.Y. (516)333-8230 


New Products from E-Z-EM. 


New Disposable Flexible Retention 
Cuff with Connector 







Order 
Catalogue No. 
FCRC 










Tip is flexible. 


Completely smooth 

with large lumen and 
side holes. 

Cuff is securely attached 
to tip. 


Connector fits any size tubing. 


Available from your authorized E-Z-EM Dealer. 
E-Z-EM, 111 Swalm Street, Westbury, N.Y. (516)333-8230 
















Bends with Patient. VS —X 




























New Products from E-Z-EM. 


X-Ray Wipe Giant size Antiseptic 
Germicidal Towelette 


L minded vom Lee Š e aad 


h rU 


EZEM 
LJ 


| X-RAY WIPE 


| GIANT SIZE 
|ANTICEPTIC GERMICIDA A] Order 


/— TOWELETTE Catalogue No. 





A new economical, 
convenient way to clean 
and disinfect patient 
contact surfaces after 
every X-Ray examination. 


Packaged in handy 
service boxes 50 per 
box, 10 boxes per 
shipping carton. 


Available from your authorized E-Z-EM Dealer. 
E-Z-EM, 111 Swalm Street, Westbury, N.Y. (516)333-8230 







New Products from E-Z-EM. 


New Disposable Flexible Retention 
Cuff with extended tubing and connector 


AA 





Order 
Catalogue No. 
FCRT 


Extra length (18”) 

of tubing with clamp 

and connector allows $2 
the cuff to be s 
disconnected from the X 
enema bag. WZ 
The patient can go to the 
bathroom without carrying 
the enema bag with him. 








Available from your authorized E-Z-EM Dealer. 
E-Z-EM, 111 Swalm Street, Westbury, N.Y. (516)333-8230 


Cuffs alone and cuff on conventional rigid tip also available. 


The new Super SL.75 
Linear Accelerator 


X-Ray Energy 7 to 10 MeV at choice. | 
Electron therapy over energy range 3 to 10 MeV. Super SL75 


Double Dosimetry and back up timer for safety. Pas QUIA RUM 


X-Ray output in excess of 500 rads/min/metre at 8 MeV. J8 e 
Servo Controlled Rotation Therapy. 


Precise... Reliable ... Versatile ... Economical... 





Courtesy, Christie Hospital and Holt Radium Institute, Manchester. 


from 


Particle Accelerator Division, 

The M.E.L. Equipment Company Ltd., 
Manor Royal, 

Crawley, Sussex, England 
Telephone : 0293-28787 
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Density of a nucleus in any of the 
wide range of radioisotopes we 
make is of the order of 100 million 
tons/cm'. That's compact. Like a 
mountain in a teaspoon. 

But we shape it to our fussy 
pattern and get it to you on time 
every time. That's service. 

From As“ to Xe", our range of 
radiopharmaceuticals is broad. 
And you can depend upon them 


for purity and stability. 

Allourradiopharmaceuticals 
with short half-life are advance 
calibrated. Emphasis on proper 
precalibration assures you of 
value as well as quality. 

For top value, we also offer an 
exclusive Blanket Order Program. 

All shipments are made the 
fastest way, usually the day we 
get your order. Because our home 


and 11 branch offices commu- 
nicate by Telex. For fast order 
service, call our nearest office. 
Need technical assistance? Call 
our Customer Service Dept. in 
Des Plaines, Ill. 
That's what 
we're here for. 
Send for 
our first em rmn 


edition. 
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our business is bringing Mountains 


lo you, Dr 


Mohammed 





2000 NUCLEAR DRIVE. DES PLAINES, ILLINOIS 60018 TELEPHONE, (312 
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Hadiation therapy 
prognosis, 19/0... twenty-four 
more hospitals treating more types 
of tumors, more patients per day. 





By early 1970, twenty-four more hospitals" in the 
U.S. and South America will be providing more pre- 
cise radiation treatments using the Varian Clinac 4. 
This compact 4 million volt 350 Rad/min. linear 
accelerator provides all the advantages of megavolt- 
age therapy with the high output, large uniform fields 
and minimum penumbra of the linear accelerator. 
These features are now available in a simple, reliable 
machine. Result: Improved treatment of a wider 
spectrum of tumors in less time. 


Clinac 4 - the visible sign of progress in radiotherapy. 


For further information, contact 
Varian Radiation Division, 611 Hansen 
Way, Palo Alto, California 94303; 
St. Louis, Missouri; Springfield, New 
Jersey; Varian A.G., Zug, Switzerland. varian 


radiation 
division 


*Boston: Beth Israel Hospital; Peter Bent Brigham Hospital; Carmel, Calif.: 
Carmel Community Hospital; Chicago, IIl.: Chicago Wesley Hospital; Colum- 
bus Hospital; Danville, Pa.: Geisinger Medical Center; Fullerton, Calif.: St. 
Jude Hospital; Hines, IIl.: Loyola University Hospital; Houston, Texas: Rose- 
wood Hospital; La Jolla, Calif.: Scripps Memorial Hospital; Lima, Ohio: Lima 
Memorial Hospital; Lima, Peru: Instituto Nacional de Enfermedades Neo- 
placicas; Melbourne, Fla.: Brevard Hospital; Miami, Fla.: Cedars of Lebanon 
Hospital; Oak Park, IIl.: West Suburban Hospital; Palo Alto, Calif.: Stanford 
University Hospital; Philadelphia, Pa.: Albert Einstein Medical Center; Prov- 
idence, R.I.: Roger Williams General Hospital; Sacramento, Calif.: Sutter 
General Hospital; San Francisco, Calif.: U.C. Medical Center; San Jose, 
Calif.: O'Connor Hospital; Springfield, Mass.: Wesson Memorial Hosoital; 
West Palm Beach, Fla.: Good Samaritan Hospital; Youngstown, Ohio: 
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vielseitige Verwendbarkeit eigne 


sich der AGFA-GEVAERT 90 Sekunden Rontgenfilm 
sowohl für das manuelle als auch fur 
das automatische Reproduktionsverfahren. 


How does this statement translate? 


(a) The universitality of AFGA-GEVAERT 90 second X-Ray Film 
makes it suitable for any processing, automatic or manual. 


(b) The ultra-fine detail of AFGA-GEVAERT 90 second Polyester 
X-Ray Film promises an unusually bright, fog-free image. 


(c) The consistency of AFGA-GEVAERT 90 second X-Ray Film provides 
optimum quality radiographs regardless of processing cycle. 


Why not test AGFA-GEVAERT Rapid Processing Polyester Film yourself? 
Call the LXC Representative who serves your area. 


AGFA-GEVAER 


EXC LOW X-RAY CORPORATION 
L 161 Sixth Avenue, New York, N.Y. 10013. Phone 212-255-3700 


good 
visualization 
should go 
without 
Saying... 











50, consideration of 
side effects and safety 
determines the choice 


The choice of a contrast agent in excretion urog- 
raphy is made “...on the basis of the agent which 
gives the best concentration and the fewest side 
effects in the greatest number of patients, regard- 
less of age, sex, or disease category.”' The investi- 
gators who conducted this study felt that 6095 
meglumine diatrizoate would, therefore, be the 
preferred agent. 





Henografin-60 


Meglumine Diatrizoate 
Injection U.S.P 


See next page for “Brief Summary ". 





diagnostic excellence should go without 
saying...s0, consideration of side 


effects and safety determines the choice 


meglumine diatrizoate — a contrasting difference 
in animal toxicity Less cardiovascular distur- 
bance2-4 and lack of bowel necrosis5,6 has been 
demonstrated in animals 


meglumine diatrizoate — a low incidence of 

side effects In I.M. use for excretion urography 

in children: ‘‘The almost complete absence of 

any kind of local effect [in 16 pediatric patients] 
from its injection into the gluteal muscle and 

the absence of any serious reactions, local or 
systemic, indicate the safety of the medium "7 
One of the 16 patients developed a skin rash soon 
after the injection, but the rash subsided promptly. 


In another study of over 600 urologic patients — 
there was only a 6% incidence of side effects, 
which included nausea, vomiting, a sensation of 
itching, flushing of the skin, urticaria, sneezing, 
and a choking sensation. The author concludes: 
“It is hard to believe that any drug introduced 
intravenously could be so well borne by so many 
patients as has Renografin 60%...."""! It should 
be noted that contrast agents, intravenously ad- 
ministered, are potent drugs, and their use is not 
without risk. 


meglumine diatrizoate — a contrasting difference in 


patient discomfort Low incidence of patient dis- 
comfort or pain.8,? Low incidence of nausea and 
vomiting.! 9 Considerably less frequent ‘‘jump- 
like" reactions than with other contrast agents. 


“Since 60 per cent Renografin has resulted in 
considerably less pain than 50 per cent or 45 per 
cent [sodium diatrizoate], we have converted to 
the routine use of 60 per cent Renografin for 
carotid arteriography.... The quality of the films 
and the safety of the two agents being equal, there 
seems to be a definite advantage in using the 
compound least likely to cause discomfort "8 


In a study of 74 patients undergoing carotid 
arteriography done under local anesthesia, al- 
though the quality of the contrast was equal, 60% 
meglumine diatrizoate caused considerably less 
pain than 50 or 45% sodium diatrizoate in most 
cases.8 


plus proven diagnostic excellence In a study of 
622 patients ranging in age from 21 to over 70 who 
were undergoing urography, 60% meglumine 
diatrizoate produced satisfactory roentgenograms 
in 604 or 97% of cases.'! 


In a series of 1,500 carotid arteriograms by Shealy, 
60% meglumine diatrizoate produced ‘quite sat- 
isfactory'' results.8 


Contraindications: The inherent risks of angi- 
ography in cyanotic infants and patients with 
chronic pulmonary emphysema must be weighed 
against the necessity of the procedure. Contrast 
media may promote sickling in homozygous in- 
dividuals when injected l.V. or intra-arterially. 
Adequate renal visualization should not be ex- 
pected in patients with anuria or advanced uremic 
state. These preparations are contraindicated in 
patients with hypersensitivity to salts of diatrizoic 
acid: a history of sensitivity to iodine per se or to 
other contrast media is not an absolute contrain- 
dication. 


Warnings: A definite risk exists with the use of 
contrast agents in excretion urography in patients 
with multiple myeloma. There has been anuria 
with progressive uremia, renal failure, and death. 
This risk of the procedure in these patients is not 


a contraindication; however, partial dehydration in 


preparation for study is not recommended since it 
may predispose for precipitation of myeloma pro- 


tein in renal tubules. No therapy, including dialy- 
sis, has been successful in reversing this effect. 
Myeloma should be considered in persons over 
40 before undertaking urographic procedures. 
RENOGRAFIN-60 (Meglumine Diatrizoate Injec- 
tion U.S.P.) is not for use in aortography, renal, 
coeliac, coronary, pulmonary and cardiac angiog- 
raphy in adult and pediatric patients. 


Precautions: Severe, life-threatening reactions 
are rare: when they occur they suggest hyper- 
sensitivity. A personal or family history of asthma 
or allergy warrants special attention and may 
predict more accurately than pretesting the like- 
lihood of a reaction although not the type nor 
severity of the reaction in the individual. The 
value of any pretest is questionable. The pretest 
most performed is the slow injection of 0.5—1.0 
cc. of the preparation into a peripheral vein. An 
impending reaction is often indicated by respira- 
tory difficulty, faintness, sneezing, itching, vomit- 
ing, or urticaria. In some instances, reaction to 
the test dose may be delayed and in a few cases 
the reactions have been extremely severe; there- 
fore, close observation is indicated. Should the 
test dose produce an untoward response, the 
necessity for continuing the examination should 
be reevaluated. If deemed essential, and cannot 
be postponed, examination should proceed with 
all possible caution. Anti-allergic drugs may be 
used to advantage. The more serious anaphy- 
lactoid reaction requires immediate treatment 
and may occur despite a negative sensitivity test. 
An emergency tray consisting of vasopressor 
drugs, epinephrine hydrochloride 1:1000, methox- 
amine, phenylephrine, levarterenol bitartrate or 
metaraminol bitartrate, glucose and saline is 
recommended and should be readily available. 
Oxygen and maintenance of a clear airway are 

of prime importance. Exercise caution with use 
in severely debilitated patients and in those with 
marked or severe hypertension. The possibility 
of thrombosis should be borne in mind when 
percutaneous techniques are employed. 


In peripheral arteriography, hypotension or mod- 
erate decreases in blood pressure seem to occur 
frequently with intra-arterial (brachial injection); 
this is transient and usually requires no treatment. 
Monitor blood pressure during and the immediate 
10 minutes after injection. 


In excretion urography, during the injection the 
patient should be watched for untoward reactions. 
If flushing or nausea occur, the rate of injection 
should be slowed or administration briefly inter- 
rupted until the side effects have disappeared. 

In preparation for the procedure, enemas are to 
be avoided. 


Cerebral angiography is undertaken with caution 
in patients with advanced arteriosclerosis, in 
extreme age, cardiac decompensation, severe 
hypertension, recent cerebral embolism, or throm- 
bosis. During the injection, the patient should be 
watched for untoward reactions and unless gen- 
eral anesthesia is employed, patients should be 
warned they may feel transient pain, flushing or 
burning, and may have " jump-like" reactions. A 
high risk exists in the performance of venography 
in the presence of thrombosis or phlebitis. 


Adverse Reactions: Pain and burning at site of, 
pain proximate to, the site of injection, vaso- 
spasm, partial collapse of injected vein, throm- 
bophlebitis, and neutropenia; pallor, weakness, 
dizziness, headache, nausea, vomiting, severe 
retching and choking; chills, fever, sweating, 
flushing of the face, asthma-like attack, apnea, 


wheezing, and respiratory distress; eruptions such 
as pruritus, rash, urticaria, and petechiae; itching, 
swelling of the facial area and edema; hyper- 
tension, hypotension (sometimes with no dis- 
cernible blood pressure), circulatory collapse, 
cyanosis, and pulmonary edema; agitation and 
confusion: cramps, tremors, stupor, spasm or 
paralysis of the lower extremities, seizures, 
hemiparesis, impairment of vision, loss of con- 
sciousness, shock, anaphylaxis, cardiac arrest, 
ventricular fibrillation, and death. Anaphylactoid 
reactions may occur without warning. 


In addition to the above adverse reactions, the 
following may be specific for the given indication: 


Excretion Urography—cardiac arrest, ventricular 
fibrillation, anaphylaxis with severe asthmatic 
reactions, and flushing due to generalized vaso- 
dilation. 


Peripheral Arteriography—Hemorrhage from the 
puncture site, thrombosis of the vessel, and 
brachial plexus palsy following axillary artery 
injections. 


Cerebral Angiography—aphasia, visual field 
losses, hemiplegia, convulsions, coma, and 
death. 


For full information, see Package Insert. 


Supply: Renografin-60 is supplied in vials and 
ampuls as a Sterile aqueous solution which pro- 
vides 60% meglumine diatrizoate and approxi- 
mately 29% firmly bound iodine. The solution 
contains 3.76 mg (0.16 mEq.) sodium per Cc. 
Available in vials of 30 cc. (FSN 6505-926-2062) 
and 50 cc., and in ampuls of 25 cc. 


References: (1) Macht, S. H.; Williams, R. H., and 
Lawrence, P. S.: Amer. J. Roentgen. 98:79 (Sept.) 
1966. (2) Fischer, H. W., and Eckstein, J. W.: Amer. 
J. Roentgen. 86:166 (July) 1961. (3) Fischer, H. W., 
and Cornell, S. H.: Radiology 85:1013 (Dec.) 1965. 
(4) Gensini, G. G., and DiGiorgi, S.: Radiology 
82:24 (Jan.) 1964. (5) Grayson, T., et al.: Radiology 
77:776 (Nov.) 1961. (6) Cooley, R. N., et al.: Angi- 
ology 15:107 (March) 1964. (7) Strasser, N. F., 

et al.: Radiology 79:408 (Sept.) 1962. (8) Shealy, 

C. N.: J. Neurosurg. 20:137 (Feb.) 1963. (9) Doeh- 
ner, G. A., and Brugger, G. E.: New York J. Med. 
60:4022 (Dec. 15) 1960. (10) Utz, D. C., and 
Thompson, G. J.: Proc. Mayo Clin. 33:75 (Feb. 19) 
1958. (11) Orr, L. M.; Campbell, J. L., and Thom- 
ley, M. W.: JAMA 169:1156 (March) 1959. 


Renografin-60 
Meglumine Diatrizoate 
Injection U.S.P 


in excretion urography, 
cerebral angiography, ; 
peripheral arteriography, 
and venography 





3 UIBB The Priceless Ingredient of every product 
is the honor and integrity of its maker. '™ 


A Message 
to the fedrles 


Innuclear medicine nearly everybody 
considers an Autofluoroscope. 


_More and more people are buying. 
‘Heres why: 


The people that buy the Autofluoroscope are the true leaders in Nuclear Medicine — not neces- 
sarily those who are big names now, but those who are pushing the frontiers of clinical develop- 
ment, those who are not satisfied with the ordinary, accepted, and safe route to imaging. More 
and more people are buying the Autofluoroscope now because they see that function studies 
are rapidly becoming the biggest and most powerful tool in Nuclear Medicine. They want to get 
started now with the only complete digital instrument on the market, the Autofluoroscope. With 
the Autofluoroscope you can do fast dynamic function studies and identify the areas of interest 
with numbers. Proof: Look at the number of papers (and the talk) this year on function studies 
with quantitation. 


Only with the Autofluoroscope and a good scanner can you be both Safe and Number 1. 


Will all those who are approaching the future of Nuclear Medicine fearlessly please contact us. 
33 University Rd., Cambridge, Massachusetts 02138, Telephone: 617-864-7420, Boston 617- 
/83-1990, Philadelphia 215-927-4676, New York 216-872-8530, Bethesda [] BAIRD-ATOMIC 

301-656-1200, Dallas 214-827-1192, Atlanta 404-237-6434, Chicago 312- [] 

325-4352, Los Angeles 213-321-4466, San Francisco 415-467-2252, TheHague, The Netherlands, 
Hornchurch, England. 





ISOTOPES NEW TLD BADGE SERVICE CAN 


HE 





TELL YOU A LOT MORE ABOUT YOURSELF 


NNX 


Accurately, directly and fast. 
And in biologically significant 
terms. That's because the three 
tissue-equivalent LiF discs in an 
ISOTOPES TLD Badge are cali- 
brated to tell you the precise 
dose to the skin, gonads and 
bone marrow. Then our TLD 
Readout Instrument prints out 
these dose records within a few 
minutes. No film processing, no 
checking calibration curves, no 
attempts at interpreting organ 
doses and no waiting as with 
film badges. 

But there's even more. TLD 
Badges have a very broad dose 
range, 10 mrad to 10? rads. 
Particularly significant in acci- 
dents where immediate readout 
is vital. At the same time, the 
stability of TLD Badges over long 
periods of time recommends their 





use for low risk personnel, too. 

The Badge is extremely 
rugged, unaffected by tempera- 
ture extremes, humidity, mechan- 
ical shock, light, water and most 
common solvents. 

All in all, its ease of measure- 
ment and interpretation, long 
measuring periods and fast read- 
out make savings possible for 
many categories of personnel 
whose doses are now monitored 
with film badges. 

ISOTOPES TLD Badge Service 
is at your service. However, if 
you want to set up your own TLD 
Badge System with your own 
readout capability, we can help 
you do that, too. In either case, 
call or write ISOTOPES, 50 Van 
Buren Avenue, Westwood, N.J. 
07675, (201) 664-7070. 











| ISOTOPES 


A TELEDYNE COMPANY 
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Mosby books bring out new skill, 
new efficiency in your technological staff! 


A New Book! TEXTBOOK OF NUCLEAR MEDICINE 
TECHNOLOGY: By Paul J. Early, B.S.; Muhammad 
Abdel Razzak, M.B., B.Ch., D.M., M.D.; and D. 
Bruce Sodee, M. D., F.A.C.P. This is the first 
comprehensive textbook of nuclear medicine 
written on the technologist’s level. It presents 
464 pages of well illustrated discussions of the 
essentials of nuclear science, followed by clini- 
cal theory and applications by body system. 
The authors simplify terminology and highly 
theoretical principles wherever possible, as- 
suming no mathematical background on the 
students part. Each section includes a full 
glossary, and five tables list necessary data. De- 
cember, 1969. Approx. 464 pages, 144 illustrations. 
About $14.75. 


COMPREHENSIVE REVIEW FOR THE RADIOLOGIC TECH- 
NOLOGIST: By Matthew Stevens, R.T., and Robert 
l. Phillips, R.T., FARST. Inclusive question and 
answer review of radiology and its scientific 
background makes important facts and tech- 
niques available for quick reference. 1968, 191 
pages, 13 illustrations. $7.75. 


New 3rd Edition! THERAPEUTIC RADIOLOGY: Ration- 
ale, Technique, Results: By William T. Moss, M.D., 
and William N. Brand, M.D. An advanced refer- 
ence for your staff, an up-to-date review for 
your own use—the basics of clinical radiology, 
concisely presented and clearly illustrated. 


May, 1969. 578 pages, 303 illustrations. $22.50. 


TIMES MIRROR 


THE C. V. MOSBY COMPANY »* 3207 WASHINGTON BLVD. « ST.LOUIS, MISSOURI 83103 


Please send me the books indicated, on free 30 day ap- [] Bill me [ |] Payment enclosed (Same return privilege) 

proval. You pay delivery charges if | include paymen: 

with this order. Nomi iiu kk do REGEL WE ANCRER NS EO Oh aOR TEESE wa eee eas 
|] Early-Razzak-Sodee, TEXTBOOK OF NUCLEAR MEDI- HONO - duis d ose ee ake Doe Go yan & Wola Ow ORAE RE RR CR RC RR Gu ROS dis 


CINE TECHNOLOGY, about $14.75 


] Stevens-Phillips, COMPREHENSIVE REVIEW FOR THE Address 
RADIOLOGIC TECHNOLOGIST, $7.75 


Moss-Brand, THERAPEUTIC RADIOLOGY, 3rd edition, Gity uu 


Sra c E NV p Rapid "WOO X RTTTORNTNTITTUITSTT DID: uan 
$22.50 30-day approval offer good only in continental U.S. and Canada. 
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No two ways 
about redi-FLOW 


(Gastric Suspension Barium Sulfate 30% w/w) 


It’s the pre-mixed, 






GASTRIC SUSPENSIO 
~fedi-FLOW™ 


_ BARIUM SULFATE 30% W 


stable suspension, 


barium-in-a-can 









< 
that’s always the same. | 


Ae 


No two ways about redi-FLOW'" (gastric suspension barium sulfate). 
It's always the same. Get the picture you want with the same patient at 
later dates because there is no variable factor in the mixing. redi-FLOW ™ 
(gastric suspension barium sulfate) is always ready-made to the same 
specifications of barium content, of specific gravity, of suspension, and 
of flow properties—day after day, month after month. It flows evenly 
as a consistent, uniform column of barium—doesn't precipitate in gastric 


fluid or small bowel. Your patients will love it. But don't let them have. 


all the pleasure... try some yourself . . . it tastes like a good milkshake. 
No two ways about it—-you'll like redi-FLOW™ (barium sulfate sus- 
pension). Test it by using the coupon. 


B. FLOW PHARMACEUTICALS, Inc. 


Subsidiary of Flow Laboratories, Incorporated 
1070 Linda Vista Avenue, Mountain View, California 94040 


- 
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Send redi-FLOW™ (gastric suspension barium sulfate , 30% w/w) samples to: 





Name 


Address 


City State Zip 
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THIS DURABLE. 


~~ 


Introducing 


DURATRON 
+» DUNLEE 


Designed to fit most housings, this remarkable new line of 


heavy duty rotating anode x-ray tubes incorporate all the 
best of modern technology. 

Superbly engineered, the Dunlee Duratron 175 and 140 rotating anode 
tubes have a high heat storage capacity, 175,000 H.U. on the 175 

and 140,000 H.U. on the 140. Their high dissipation rate makes them 


applicable for all types of fluoroscopic, spotfilm and general 
radiographic service. 


Specially constructed targets (rhenium-tungsten-molybdenum on the 
Duratron 175, enlarged solid tungsten on the 140) assure a tube life 
unsurpassed in the industry. 


Specify the x-rav tube insert desianed for lonaer life in todav's busv 
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WARRANTY 


Dunlee's Material and Workmanship 
Warranty accompanying each tube, is our 
expression of confidence and your 
assurance of the highest production and 
inspection standards. 


Learn more about the benefits of the 
new Duratrons by Dunlee. Ask your 
x-ray dealer or write: 


DUNLEE CORPORATION 


A PICKER CORPORATION SUBSIDIARY 






Shielded Radioisotope 
Dispensing Unit 






TM -fadena 
01.93342 E 
Abbott Laboratories... gah Be 

North Chicago, ees ^ EY 





You don't 
have to build a 


brick wall 
around this “cow”! 


This is Pertgen-99m, the cow that doesn’t 
leak. Nothing comes out until you’re ready 
to milk it. 


'—the protection afforded by 
the unique Rayshield™ (shown underneath 
the Pertgen-99m Generator), means that 
Pertgen-99m can be used on the lab bench— 
there’s no need to hide this system behind 
the bricks! 


TECHNETIUM Tc 99m GENERATOR KIT 


—the Rayshield, Abbott’s exclusive 
Radioisotope Shielded Dispensing Unit, 
keeps radiation to operating personnel at a 
minimum. 

— because Pertgen-99m is precali- 
brated, you get more useable activity at no 
increase in cost! 


Also available: 


SODIUM PERTECHNETATE Tc 99m 


Abbott Laboratories North Chicago, Illinois 60064 
World’s Leading Supplier of Radio Pharmaceuticals 





















wes E erosoan 131 is éscplically Biebandd dnd non-pyrogenic. 
It is ready to use and should not be heated prior to use.. 


INDICATIONS: For scintillation scanning of the lungs to 
evaluate total, naeran, and regiona arterial pon 
of the lungs. - 


WARNINGS: Eadio-pharmesutical agents should not be 
_ administered to pregnant or lactating women, or to persons 
less than 18 years old, unless the information to be gained 
outweighs the hazards, There is a theoretical hazard in 





possibility of an immunological response to albumin should 


be kept in mind when serial scans are performed. If blood 


is withdrawn into a syringe containing the drug, the injec- 


tion should be made without delay to avoid possible clot 
= formation. 


PRECAUTIONS, ADVERSE REACTIONS: Care should be taken 
to administer the minimum dose consistent with safety and 


2 validity of data. The thyroid gland should be protected by 
_ prophylactic administration of concentrated 
c cor ode because of the se ed small addi- — jodide solution. Urticaria and acute cor pul- $ 


= monale have been possibly related to the drug. 
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arium sulfate 
SP formulation 


For optimum consistent definition 
by either route. 


Oral 

The smooth and palatable nature 
of Micropaque is readily accepted 
by all patients. 


Enema 

Micropaque completely coats 
mucosal walls with an even 
unbroken film to show up the 
whole pattern. 


Micropaque is available in 

25 kilo drums and individual 
examination packs for greater 
convenience and economy. 


Micropaquettes® 
contain 2 oz or 4 oz of Micropaque 


Micropaque Disposable 
Enema Kits 

contain everything needed for 
a single barium enema 


Nicholas Laboratories Limited 
180 East Post Road 
White Plains New York 10601 
Tel: 914 428-2544 


Distributor in the U.S.A. 

Picker X-ray 

Manufactured by 

Damancy and Company Limited 
England 
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Information 
as diverse as your 
diagnoses demand 


It all begins with GE's proven ability to supply 
a broad-range of x-ray equipment for vascular 
procedure rooms. But that's not enough. Your 
data-needs are individual. So, too, should your 
combination of GE equipment be individual 

to satisfy your needs. 


Two installations demonstrate GE's capability 
to provide exactly that. 


Basic to each of these installations is the need for 
flexibility of function, such as that offered by GE 
dual-field image intensification. So, when image 
detail is more important than size of field — such as 
for coronary arteriography and certain congenital 
cardiac lesions — the 6 inch mode is used. And, 
when the entire heart is to be studied, as for certain 
acquired valvular lesions, or when the complete 
myocardial function is to be evaluated, the 9 inch 
mode may be selected. One room...one combination 
of equipment to do the job of two systems without 
compromising diagnostic capabilities. 


But, beyond satisfying certain similar requirements, 
the specific equipment combination for each 
installation is not necessarily the same. The reasons: 
personal preferences, availability of finances and 
other factors. For example: 


Individualized installation No. 1: Featuresa TV- 
monitored dual-field (6/9 inch) image intensifier 

with 35 mm cine recording. Plus, a catheterization 
table with rotating cradle top and power matched 

to the system's requirements. 


Individualized installation No. 2: Again, a dual- 
field image intensifier and 35 mm cine, but with the 
extended range capability of bi-plane cinefluor- 
ography, using GE's “‘sync-locked”’ alternate fire 
system. Also, videotape backup. And, bi-plane 

rapid film radiography (up to 12/second) is available 
as required. Two 3-phase, 12-pulse generators 
match power to the system. Result: minimum patient 
handling, maximum procedural flexibility. 


What combination is best for your hospital? The 
answer is as near as your GE representative or 
Medical Systems office. 
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GE dual-field 


image 








GE dual-field, in 9 inch mode, permits 
visualization of entire heart area. 


..extends diagnostic dimensions 


Compared with single-field 6 inch systems, 


the dual-field (6/9 inch) presentation of 
the GE Fluoricon® II image intensifier 
adds definite advantages to a vascular 
procedures system. 


Many hospitals, for example, don't have 
enough patient volume to support two 
single-field rooms, with 6 inch presentation 
in one and 9 inch in another. Dual-field 

is the answer. 


Many hospitals even with sufficient volume 
prefer the advantage of being able to 
perform more than one heart study in 

a single room. To broaden that room's 
capability. Dual-field is the answer. 


In addition, for a variety of cardiac 


intensification 





GE dual-field, in 6 inch mode, provides 
magnified image for vascular studies. 


circulatory and function studies, dual-field 
image intensification eliminates the need 
to pan the patient. 


When going from the broader field of the 

9 inch mode to the 6 inch, there’s no loss 
of resolution with GE dual-field. The 6 inch 
section is magnified so that detail becomes 
more apparent for coronary arteriography. 
And the 6 inch mode of a dual-field system 
has a flatter field than do single-field 6 inch 
intensifiers. So there’s less vignetting, 

less image distortion at the edges. 


Result: GE dual-field image intensification 
adds flexibility to your x-ray vascular 
procedures system... helps keep you 
ahead of increasing hospital patient loads. 


GENERAL D ELECTRIC 


MEDICAL SYSTEMS DEPARTMENT 





Product Specialiata: 
Pawtucket, R. I. (401) 724-2950 
New York (212) 647-8500 
Chicago (312) 259-8840 

Miami (305) 271-7172 

Toronto, Canada (415) 252-3638 
Minneapolis (612) 788-3625 

San Francisco (415) 893-2278 
Los Angeles (213) 396-6082 


Washington, D. C. (202) 333-6335. | 








Ohio Nuclear's new Model 76A radioisotope scanne! 
is designed to fit the Nuclear Medicine Department 
where space is a premium. 

Available with either single or dual heads, the 
compact Model 76A offers the advantages of larger 
Ohio Nuclear units except for one thing... 

space requirements. 


The 500 cm./min. maximum scan rate of the Dual 
Head Model 76A produces two opposed scallop-free 
photoscans, before most other units have barely 
completed the first view. 


Model 76A may be purchased as a single head unit, 
and can be converted to a Dual Head right 
in your department. 


Optional accessories include an inexpensive 
positron counting circuit and a two-isotope 
subtraction circuit. 


Write for the NEW Model 76A Dual and Single Head 
Five Inch Radioisotope Scanner Brochure. 


ohio-nuclear, inc. 


1725 Fall Avenue, Cleveland, Ohio 
44113 (216) 621-8142 
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How to mix barium 
without mixing barium. 


Simply let the Picker "Autoflow" automated barium center do it. 

This device automatically combines and mixes prescribed amounts of water and 
barium (ANY barium or barium compound) and 
delivers the suspension completely and uniformly 
mixed at any time, every time. 

And then—again automatically—when its reser- 
voir of mixed barium starts to get low, the ma- 
chine signals itself to mix a new batch. Just like 
that. 

And the automation extends even to house- 
keeping. At the end of the day, by merely turning 
a dial and opening a spigot, the "Autoflow" 
washes and readies itself for the next day. 

But in addition to eliminating an annoying 
chore, consider the economic implications of the 
"Autoflow:" (1) it saves valuable time, (2) it lowers 
the cost per dose. 

Besides, you've got better things to do. 





Write for additional information. 


Picker X-Ray, 595 Miner Road, PH CKE R à; | 
Cleveland, Ohio 44143 = > a, ae AC d 


-— DUUM SUIL-FRUUF INTENSIFYING SUREENS 


A NEW intensifying screen which offe 
very high resistance to 









darkroom soils, spots, 
and splashes. 


In order to meet the widest range of 
usefulness, SOIL-PROOF Screens are 
manufactured in three degrees of speed: 
Normal (Type A), All-Purpose (Type AA), 
and Extra-Fast (Type AAA). 





All types of SOIL-PROOF Screens are free 
from objectionable grain, and the resolving 
power (sharpness of detail) is excellent. 


Freedom from lag, or afterglow, is a major re- 
quirement in any screen, and is an out-standing 
feature of SOIL-PROOF Screens—no danger of 
transferring the previous exposure to a freshly 
loaded film. 


Screens have been known to gradually lose speed Supplie 
due to discoloration of the screen itself—a form of e Il d 
deterioration. Tests by ultra-violet light have proven in all standar 


the exceptionally long life of SOIL-PROOF Screens. and centimeter Size 


The unusual resistance of SOIL-PROOF Screens to soils, spo 
and splashes is due to the highly finished surface which cc 
tains no valleys, crevasses, or pores which collect and retc 
grimy materials. The surface of SOIL-PROOF Screens is 
very tough water-proof plastic, strongly resistant to darkroc 


acids and alkalies. 


To remove crystallized deposits of developer or fixer, dissol 





the crystals with a wet swab; then wipe clean with a mo 
E er cloth. Don’t try to remove the dry crystals, as in so doi 
ven a wax pencil wipes off 

easily with a dry cloth. you might scratch the screen surface. 


BUCK X-OGRAPH CoO. ST. LouIs, MO. 63136 





THERAPI 4 
the WORKHORSE 


@ OPERATING SIMPLICITY 
@ CLINICAL VERSATILITY 


@ MAXIMUM RELIABILITY 





The Therapi 4 and Control Console — a third generation Medical 


Linear Accelerator designed for clinics demanding the highest 
reliability and performance, 


For more information write or call: 


SHM Nuclear 


CORPORATION 
568 SAN XAVIER 


SUNNYVALE, CALIF. 9 4086 
(408) 245-3136 
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SXP Headunit 


(formerly manufactured by R. Angrabright) 





z.: fOr 


radiogra’!-jall- 


For complete information 
contact your dealer 
Or write to... 


|." SCHICK 





SCHICK X-RAY CO., INC. 


415 Green Bay Road, Wilmette, Illinois 60091 
Phone (312) 256-4700 


- VASE Se X- RAY fi * 
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Physicians who set the pace in ex- 
ploring new techniques now can 
call on complete, coordinated spe- 
cial-procedures systems that are 
perfectly tailored to the ever-more 
demanding diagnostic tasks of to- 
day and tomorrow. 

Keleket/ CGR has brought to- 
gether the disciplines of diagnostic 
medicine and electronic engineer- 
ing to provide the optimum in spe- 
cial-procedures systems for angio, 
cardio or neuro radiology that have 
been tested in actual hospital prac- 
tice. Only Keleket / CGR, with more 
than 70 years of experience in the 
diagnostic x-ray field, could supply 
the technical and industrial support 
that could bring about the symbi- 
otic relationship between the 
medical doctor and engineer thus 
creating these new standards in 
exploring techniques. 





look to the world leader for 
special-procedures systems 


Angiocardiography investigation 


Here's a typical combination of 
the Flandre table, offering systems- 
engineered image intensifier, closed 


Keleket 
CGR 


WALTHAM, MASSACHUSETTS 02154 


Medical X-ray Equipment e Accessories and Supplies 





circuit TV, a constant-potential 
x-ray unit, automatic film changer, 
two-tube ceiling Suspension, a mul- 
tiple variety of suspension systems, 
and ancillary equipment. 








NEW camma we" VIAL SHIELD* 


Lets you handle, dispense and view the contents of radioisotope 





containers—without removing them from their shields. 


CER 1 © ideal for Tc-99m Isotope Generators. Milking and dispensing 
; operations are fully observable without removing the col- 
lection vial from its shielded container. 


€ Recommended for storing high-level activities received from 
suppliers of radioisotopes. 





@ Lead-glass window lets you see what's left in a container. 





» The "Gamma Vue” Vial Shield provides the greatest protection 
Vial Shield for those who must handle hazardous amounts of liquid radio- 
activity in vials and small glass (or plastic) containers. It is 
especially useful with Technetium-99m generators. When the 
container provided by the generator manufacturer is placed 
directly in the Vial Shield and milked in the normal procedure, 
the complete milking operation is observable at all times. Also 
recommended for storing containers of high-level activity 
: received from radioisotope suppliers. By transferring such con- 

Vial Shield tainers from the supplier's opaque lead shield to a Vial Shield, 
in use with the determination of liquid level remaining in a container is 
Syringe Shield instantaneous. Full details on request. 





Also available: SYRINGE SHIELD 


ai. — Protects fingers and hands from syringe-administered millicurie 
SC (Mu l quantities of radioactive doses. Reduces Tc-99m exposure by 
ea ÁÀ d a factor of 50; dose rates for I-131 are cut 4-fold. Lead-glass 
Wee M | a window. Tapered lead wall permits minimum interference with 
wi venipuncture. Accepts standard disposable syringes. 
WS 


LEAD BARRIER 


Lead A lead screen and a high-density, lead-glass window com- 
pletely eliminate any exposure to the face or body of personnel 
who are in the process of setting up or milking a Tc-99™ gene- 
rator (or other types). 


PERISCOPIC LEAD SHIELD 


Thick lead shielding is combined with internal lighting and a 
periscopic arrangement of mirrors to provide safe handling of 
radioactive materials plus an undistorted view of the work area. 


Periscopic LEAD SAFE 


Lead Shield 


Syringe Shield 





Barrier 


For storing large quantities of radioisotopes that have high 
activities. One cubic foot of storage area, with adjustable 
shelves and key-lock; 2" lead walls. 


SEND FOR NEW CATALOG 70-C 
Contains a complete line of accessories and supplies 
for Nuclear Medicine laboratories *pat. pend. 


35 URBAN AVENUE, WESTBURY, N. Y. 11590, PHONE (516) 333-9344 


FORGET FLICKER 





with the new e flickerless, precision projection of 35-mm cine- 
fluorographic film at frame rates of 1, 7⁄2, 15 and 
30 frames/second 


LogEvue e instant single-frame advance either forward or 


reverse 


35-mm e compact, lightweight desktop design 

The Model 3500 offers you unique flexibility in 
M di l viewing, retrieving and copying image frames for 
e ICa diagnostic evaluation. You can automatically mark 
s an image frame for future reference or copy gen- 
Viewer-Header eration. Photo copies of any image projected on 
the clip-on screen can be made immediately with 

an accessory camera using Polaroid materials. 


For details on the Model 3500, write Photomech- 
anisms Division at 


ec 
Logtrronics Ie. Photomechanisms Division, Inc. * A subsidiary of LogEtronics, Inc. 


15 Stepar Place, Huntington Station, N.Y. 11746 e Tel: (516) 423-4411 


nvisualized 
gallbladder... 








can often be visualized 
-with Oragrafin e. 


Calcium Ipodate 





Cholecystogram 12 hours after routine Cholecystogram 3 hours later after dose 

dose of iopanoic acid.' of 6 Gm. of calcium ipodate granules. 
Note filling of the common duct— from Root', 
discussion on the following page. 


When surgery hangs on diagnostic Films... 


Calcium and sodium ipodate are even in a poorly functioning gall- 

= rapidly absorbed from the gastroin- bladder. In addition, use of calcium 
testinal tract and begin to appear ipodate granules permits same-day 
inthe bile with striking rapidity. The re-examination, should a second 
abundant delivery to the liver and visualization be deemed necessary. 


biliary system permits visualization 
See next page for "Brief Summary." 





demonstrated 


Recent clinical study 


improved diagnoses 


“A group of 114 patients with poorly filled gall- 
bladders after routine administration of iopanoic 
acid were given 6 gm. of [calcium] ipodate gran- 
ules immediately following their routine chole- 
cystography. In 66 per cent of these patients 
opacification of the gallbladder was obtained 
within 3 hours, allowing a definite diagnosis. Of the 
remaining 33 per cent, one-half were ultimately 
proven diseased."! For one of the patients in this 
group, see x-ray pictures on previous page. 


“Itis apparent that many poorly visualized gall- 
bladders can be rendered visible by the ingestion 
of ipodate granules. In most instances, definite 
diagnosis can be made within 18 hours of the 
original administration of opaque medium 
[iopanoic acid] rather than waiting 36 hours. A 
whole day may be saved and other diagnostic 
studies may be performed.” ' 


plus other important advantages 

Less discomfort— |n a study utilizing iopanoic acid 
and ORAGRAFIN Sodium Capsules (Sodium 
Ipodate) nausea, vomiting, diarrhea, cramps, and 
dysuria—all were less frequent with Oragrafin 
Sodium Capsules.* Few side reactions — McCrory? 
reported that Oragrafin Sodium and Calcium were 
"...Used routinely in cholecystographic studies 

in approximately 2000 patients with excellent 
diagnostic films and only rare and mild reactions." 
Greater convenience —Routine overnight proce- 
dure with Oragrafin Sodium Capsules is easy for 
patients to follow. If necessary, rapid, same-day 
re-examination procedures possible with the cal- 
cium granules reduce the need for I.V. studies. 


Contraindications: Contraindicated for persons 
sensitive to oral iodine compounds or for patients 
with combined renal and hepatic disease or 
severe kidney impairment. Gastrointestinal dis- 
orders, which may interfere with absorption, or 
liver dysfunction, which may result in inadequate 
biliary secretion of medium, are likely to result in 
unsatisfactory visualization. 


Precautions and Side Effects: Mild and transient 
nausea, vomiting, or diarrhea sometimes occur; 
but the incidence can be reduced by using the cal- 
cium granules and restricting the dosage to 3 Gm. 
Transient headache, dysuria, or abdominal pains 
may occur. 


Hypersensitivity reactions may include urticaria, 
serum sickness-like reactions, and rarely anaphy- 
lactoid shock. They are more likely to occur in 
the individual with a history of allergy, asthma, hay 
fever, or urticaria and in the individual who is 
known to be hypersensitive to iodine compounds. 
Antihistamines and corticosteroids are used to 
control hypersensitivity reactions; but the occa- 
sional serious anaphylactoid reactions require the 
immediate use of epinephrine or phenylephrine, 
oxygen, and intravenous corticosteroids. 


For full information see Package Insert. 


Supply: The calcium salt (Oragrafin Calcium 
Granules) is available in single-dose foil packets 
providing 3 Gm. of calcium ipodate as granules 
dispersed in flavored sucrose. The sodium salt is 
available in capsule form (Oragrafin Sodium 
Capsules) providing 0.5 Gm. sodium ipodate per 
capsule. 


References: (1) Root, H. F., Jr.: Amer. J. Roentgen. 
101:621 (Nov.) 1967. (2) White, W. W., and Fischer, 
H. W.: Amer. J. Roentgen. 87:745 (April) 1962. (3) 
McCrory, E.: J. Tenn. Med. Ass. 58:258 (Aug.) 1965. 


Oragratin esez 
Calcium Ipodate 


Oragratin seer, 


Sodium Ipodate 


‘The Priceless Ingredient of every product 
is the honor and integrity of its maker.'TM 


SQUIBB 
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What's GAF Liquamat 90? 
at's the worthless stuff * 
Turn the page. 








GAF's new LIQUAMAT 901s a 
90 second, 90F all-liquid chemistr 
with a unique feature. 


It color coded. 


You know how developing 
systems can become contaminat 


Now you can know it immedic 
Because the developer is red. 
Because the fixer is blue. 


Because, if they get mixed, 
the worthless stuff, is white. 














90 Second Processing at 90F 
Let’s not forget that. 
It’s why we call it LIQUAMAT 90. 
Besides pretty colors 
(and a flag for contamination), 
you get fast, clean, reliable development. 
Here’s everything you liked in 
GAF's LIQUAMAT II — plus 90F processing 
and Color-Coded Chemistry. 
Remember, it's all liquid 
and the packaging is convenient 
and light-weight. ME he ed 
We'd like you to start ^o casser | 
on LIQUAMAT 90. | "ed ps 
Ask your GAF representative 
for a demonstration. 
Or write GAF Corporation, 
X-Ray Products Division, 
140 West 51st St., New York, N.Y. 10020. 


230-0400 





Three cheers 


for the red, bli 
and white 
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renal abnormalities in color 























“and you can expect just as excel 
SS visualization in black and whites 


Hypaque’ 50% 


sodium 
E: 












hrand nf i E 


of a 40 year old TEL 


showing ectopic left kidney 


e color films were prepared by a special technique by Robert L. Wise, M.D. of the Lahey Clinica 
undation and New England Baptist Hospital, Boston, Mass. 


paque® sodium 50% (brand of sodium diatrizoate) is a versatile aid in the diagnosis of a 
He variety of kidney conditions. Because of the fine detail obtained, Hypaque® sodium 50% 





of a 56 year old man showing adenocarcinoma 
of the kidney 


paque® sodium 50% (brand of sodium diatrizoate) provides the precise anatomic informa 
n required for diagnosing suspected parenchymal diseases of the kidney. 





otor UT TUSTUTI UTOSI c 
of a 64 year old female suggesting 
large cyst, right kidney 


sing 300 ml. Hypaque® sodium in a 25% concentration, the radiologist can obtain valuabl 
idence in cases of renal abnormalities such as agenesis, duplication, ectopia, neoplasm or cys 


é . Ed» * 1L. A 2 als 





of same patient, confirming 
presence of right renal cyst 





showing dual renal blood supply on the right 


Hypaque® sodium 50% (brand of sodium diatrizoate) has optimal iodine content (300 mg/ 
and the advantage of low viscosity for accurate diagnosis and evaluation of major arteries 
the kidney. 

Angiography with Hypaque? sodium 50% helps supply valuable diagnostic information 
demonstrating aneurysmal change or degree of patency of an arteriosclerotic vessel. It also a 
the surgeon in determining if a stenotic vessel may be responsible for life-threatening hyp 





Hypaque 50%, 


rand of Sodium diatrizoate, USP 





The versatile contrast agent 
for definitive renal visualization 


| Winthrop PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 


Please see last page for brief summary of prescribing information. 


Summary of Full Prescribing Information 
Hypaque^ Sodium 50% brand of sodium diatrizoate Sterile Aqueous Injection (Weight/ Volume) 


EXCRETORY UROGRAPHY AND 
DRIP INFUSION PYELOGRAPHY 


Description: Hypaque sodium is sodium 3,5-diacetamido-2,4,6-triiodoben- 
zoate, a radiopaque medium used to delineate internal structures. Hypaque 
sodium 50 per cent contains 300 mg. iodine per ml. 


Warning: Do not use Hypaque sodium for myelography. Injection of even a 
small amount into the subarachnoid space may produce convulsions and 
result in fatality. 


General and Specific Precautions: Caution is advised in patients with a 
nistory of bronchial asthma, other allergic manifestations, or of sensitivity 
to iodine; these conditions represent a special risk, though not an absolute 
contraindication. To avoid or minimize possible allergic reactions, pre- 
medication with antihistamines may be considered. Benadryl® (brand of 
diphenhydramine hydrochloride) in the same syringe with Hypaque may 
result in precipitation. A test dose of contrast medium is not entirely reli- 
able. Severe reactions, including fatalities, have occurred with a test dose 
as well as with the full diagnostic dose. 


Caution is advised in patients with severe cardiovascular disease. In patients 
with impaired renal function and cardiovascular disease, drip infusion 
pyelography imposes a sudden osmotic and sodium load which can pre- 
cipitate congestive heart failure. Contrast media injected into arteries or 
veins can promote sickling of red cells in susceptible individuals. In 
patients with reduced renal function, repeat of excretory or retrograde 
pyelography should be delayed at least 48 hours to avoid temporary sup- 
pression of urine. In preparation for excretory urography of patients with 
multiple myeloma, partial dehydration is not recommended, since this may 
predispose to the precipitation of myeloma protein in the kidney tubules. 
When thyroid function studies (PBI and 24-hour radioiodine uptake levels) 
are indicated, they should be performed prior to radiographic studies or 
several days afterwards, to avoid inaccurate results. 


Hypaque sodium 50% should always be injected at body temperature. 


General and Specific Adverse Reactions: Adverse reactions, usually of a 
minor nature, have occurred in 10-14 per cent of patients who have re- 
ceived Hypaque intravenously. Reactions due to faulty technique include 
hematomas and ecchymoses, following extravasation from the vein, and 
pyrogenic reactions. Hemodynamic reactions include vasodilatation with 
flushing, hypotension and, rarely, vein cramp or thrombophlebitis. Serious 
cardiovascular reactions include rare cases of cardiac arrhythmias (e.g., 
ventricular fibrillation), shock, and cardiac arrest. Transient proteinuria 
may occur occasionally following the injection of radiopaques and, rarely, 
oliguria and anuria have been reported secondary to a hypotensive reaction. 
Allergic reactions include asthmatic attacks, nasal and conjunctival symp- 
toms, cutaneous reactions such as urticaria and, rarely, anaphylactic shock, 
sometimes with fatal outcome. Severe reactions may also be manifested 
by signs and symptoms relating to the respiratory system (dyspnea, cya- 
nosis, pulmonary or laryngeal edema), or to the nervous system (restless- 
ness, confusion, or convulsions). Other reactions include nausea, vomiting, 
excessive salivation, anxiety, headache, and dizziness. Infrequently, 
"iodism" (salivary gland swelling) from organic compounds appears two 
days after exposure and subsides by the sixth day. Reactions to drip in- 
fusion pyelography may not appear until some hours after the examination. 


ANGIOGRAPHY (PERIPHERAL ARTERIOGRAPHY 
AND VENOGRAPHY) 


Precautions (See a/so General Precautions): Extreme caution is advised in 
considering peripheral arteriography in patients suspected of having throm- 
boangiitis obliterans (Buerger's disease). Any procedure (even needling or 
insertion of a catheter) may induce a severe arterial and/or venous spasm. 
Caution is also advisable in patients with severe ischemia associated with 
ascending infection. 


Adverse Reactions (See also General Adverse Reactions): In addition to 
those listed under General Adverse Reactions, are those due to arterial 
trauma during the procedure (i.e., needling, insertion of catheter, sub- 
intimal injection, perforation, etc.) as well as to the hypertonicity or effect 
of the medium; also reported are transient arterial spasm, extravasation, 
hemorrhage, hematoma with tamponade, injury to nerves proximal to 
artery, thrombosis (rare in venography, if vein is irrigated following injec- 
tion), dissecting aneurysm, arteriovenous fistula, (e.g., with accidental per- 
foration of femoral artery and vein during needling) transient leg pain from 
contraction of calf muscles in femoral arteriography; transient hypotension 
after intraarterial (brachial) injection, and brachial plexus injury with 
axillary artery injections. 


Cerebral Angiography: Because of the special techniques required, it is 
recommended that Hypaque sodium be used for this purpose only by per- 
sons skilled and experienced in carrying out this procedure. 


Contraindication: Carotid angiography should be avoided during the pro- 
gressive period of a stroke, since this increases the risk of cerebral. com- 
plications. 


Precautions (See also General Precautions): Select patients for this pro- 
cedure with care. Use the 50 per cent solution with caution in extreme 
senility (but not old age, per se), advanced arteriosclerosis, severe hyper- 
tension, and cardiac decompensation. 


The diagnostic value of the procedure, according to many authorities, when 
employed early enough in locating lesions amenable to surgery, may out- 
weigh the added risk to patients who have recently experienced cerebral 
embolism or thrombosis (stroke syndrome). A small number of postangio- 
graphic fatalities, including progressive thrombosis, have occurred in which 


the procedure did not appear to play a role. Patients with severe cerebro- 
vascular disease may be examined primarily by indirect methods of angiog- 
raphy. 


Care should be exercised to avoid contaminating catheters, syringes, 
needles, and contrast media with glove powder or cotton fibers. 


Angiography is hazardous in subarachnoid hemorrhage. In migraine, the 
procedure can be hazardous because of ischemic complications, partic- 
ularly if performed during or soon after an attack. 


Adverse Reactions (See a/so General Adverse Reactions): The major sources 
of complications are faulty technique, occlusive atherosclerotic vascular 
disease, repeated injections of the contrast media, and higher doses than 
those recommended. 


Untoward reactions are mostly mild and transient, although permanent 
visual field defects and deaths have been reported. 


Vascular reactions: flushing, vessel spasm, thrombophlebitis, and cutaneous 
petechiae. 


Neurologic complications: transient cerebral blindness, neuromuscular dis- 
orders, convulsions, coma, hemiparesis, unilateral dysesthesias, visual field 
defects, aphasia, and respiratory difficulties. 


AORTOGRAPHY 


Precautions (See a/so General Precautions): Special caution is advised to 
avoid inadvertent intrathecal injection when using the translumbar tech- 
nique. The incidence and severity of reactions or complications that may 
occur are influenced by: the care and experience with which the procedure 
is performed; the amount and type of medium used; the age and condition 
of the patient; and the premedication and anesthesia used. Since aortogra- 
phy is not without some danger, it should be performed only by those ex- 
perienced in the technique. Wherever possible, repeated injections of the 
solution during a single study should be avoided. 


Adverse Reactions (See a/so General Adverse Reactions): Renal damage 
and shutdown; neurologic complications such as transverse myelitis or 
paraplegia; cardiovascular complications such as shock, cardiac arrest or 
failure, coronary occlusion, arterial thrombosis, embolism, and perforation 
of vessels; extravasation or hemorrhage from the puncture site or retro- 
peritoneal catheter perfcration; necrosis of the intestinal wall; acute pan- 
creatitis; deaths; diffuse cutaneous petechiae; subintimal injection and 
aortic dissection. 


INTRAOSSEOUS VENOGRAPHY 


See General Precautions and Adverse Reactions. A general anesthetic is 
sometimes necessary since the method is painful. Occasionally, extravasa- 
tion of the contrast medium from the needle into the soft tissue may occur. 


DIRECT CHOLANGIOGRAPHY 


Precaution (See also General Precautions): This procedure should be used 
with caution in the presence of acute pancreatitis, injecting no more than 
5 to 10 ml. without undue pressure. 


Adverse Reactions (See a/so General Adverse Reactions): These may be 
attributed to injection pressure or excessive volume of the medium, result- 
ing in overdistention. Such pressure may produce a sensation of epigastric 
fullness, followed by moderate pain in the back or right upper abdominal 
quadrant, which will subside when injection is stopped. 


Some of the medium may enter the pancreatic duct and cause a transient 
serum amylase elevation 6 to 18 hours later, without apparent ill effects. 
Pancholangitis resulting in liver abscess has been reported. Occasionally, 
nausea, vomiting, fever, and tachycardia have been observed. 


HYSTEROSALPINGOGRAPHY 


Contraindications: Menstruation, active or imminent; infection in any part 
of the genital tract, including the external genitalia; pregnancy, known or 
suspected. Use not advised for six months after end of pregnancy, or 30 
days after conization or curettement. 


Precaution (See also General Precautions): Caution should be exercised in 
patients with known or suspected carcinoma to avoid possible spread of 
the lesion by the procedure. 


SPLENOPORTOGRAPHY 


Precautions (See also General Precautions): Procedure should be performed 
with caution on patients with blood dyscrasias, a tendency to severe bleed- 
ing, or a spleen recently become tender and palpable. 


Adverse Reactions (See also General Adverse Reactions): Persistent hemor- 
rhage with hemoperitoneum has been reported, and, in some instances, 
hemorrhage has required splenectomy. 


How Supplied: Ampuls of 30 ml., boxes of 1, 10, and 25. A 1 ml. sensitivity 
test ampul is furnished with each ampul. Vials of 20 and 30 ml., rubber 
stoppered, boxes of 1, 10, and 25. Vials of 50 ml., rubber stoppered, boxes 
of 1 and 10. Each vial contains sufficient excess to permit withdrawal of 
1 ml. for testing sensitivity. 


If the solution is chilled, crystals may form but will readily dissolve if the 
ampul or vial is placed in moderately hot water before use. Cool to body 
temperature before injecting. 
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Philips Programmed Radiographic Systems 
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Photo by Erich Hartmann Magnum Photos 


PROGRAMMED RADIOGRAPHY: A BOLD CONCEPT 


Five years ago it was ahead of its time! We introduced the Super 100 U.C., a routine radiographic 
system developed along "automated" lines. Some professionals couldn't see the sense of it—until 
increased patient loads began to overwhelm radiology departments...until x-ray costs began to 
skyrocket...until the shortage of personnel, floor space, and time became acute. Now, the Philips 
concept of programmed systems is recognized by radiologists and technologists alike as an im- 
portant step toward solving many problems faced in hospital radiology departments. 


Today, the Philips Super 100 CP (Cinepulse) expands the application of this concept to include 
image intensifier procedures. This unit is part of a system specially built to simplify, speed up and 
standardize image intensifier techniques. Hundreds of procedures — routine and special — are 
improved by programming complicated factors involved in photo fluorographic, TV fluoroscopic, 
and cineradiographic techniques. 


This infinitely expandable concept, as realized in practical hardware engineering and installation 
design, provides the following features: 


= Techniques are programmed under your supervision and to your specifica- 
tions, thus each installation is personalized. 


=" Pushbutton technique selections provide automatic programs. 


= Eliminates factor selection, technique charts, tube centering, collimator 
adjustment and FFD adjustment. 


=" Automatic collimation of beam size to film size. 

8 Automatic density control. 

= Optimum tube loading assures the shortest possible exposure times. 
= Minimum space requirements. 


If your case load is expanding and you need to free your personnel to handle more sophisticated 
special procedures, call your Philips Dealer, he'll help you out. : 


PHILIPS 


MEDICAL SYSTEMS DIVISION 
NORTH AMERICAN PHILIPS CORPORATION 


100 East 42nd Street, New York, N. Y. 10017 





Outside U.S.A.: N. V. Philips * Eindhoven, The Netherlands 
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ARTERIOGRAPHY OF THE SPINAL CORD* 


By RENÉ DJINDJIAN} 


PARIS, FRANCE 


HE successful use of arteriography in 
the diagnosis of cerebral lesions 
prompted us to apply this technique to the 
study of the spinal cord. The results of our 
research, begun in 1961, corroborate certain 
earlier findings concerning vascular lesions 
of the cervical portion of the spinal cord, 
which already had been studied bv this 
method.??55546 Moreover, we have been 
able to demonstrate both the value and 
limitations of aortography in investigating 
vascular malformations of the spinal cord, 
particularly those in the dorsolumbar re- 
gion, and to indicate that these limitations 
can be overcome by the use of selective 
catheterization of the intercostal and lum- 
bar arteries, 411.13,14,15,17,26,42,48 
This paper presents a discussion of the 
technique of spinal cord arteriography and 
an evaluation of normal and pathologic 
findings. 


TECHNIQUE 


Arteriography of the cervical region of the 
spinal cord may be accomplished by direct 
puncture of the subclavian, axillary, or bra- 
chial artery with subsequent opacification 
of the vertebral artery and its medullary 


branches. More recently we have utilized 
selective opacification of the costocervical 
trunk, the vertebral artery, or the ascend- 
ing cervical artery via a catheter intro- 
duced percutaneously into the femoral ar- 
tery. 

Arteriography of the dorsal and lumbar re- 
gions may be achieved by  aortog- 
raphy! 5: 6 7,10,12,16,29,30,31,32,34 or by selective 
lumbar or intercostal arteriography.’ Aor- 
tography is simpler and quicker and per- 
mits identification of the vessels feeding a 
spinal cord lesion. However, with this 
method, filling may be insufficient to show 
small lesions, and multiple injections may 
be required to show all segments of the 
aorta from which feeding vessels can origi- 
nate. Moreover, complications may occur 
if the tip of the catheter lies adjacent to the 
origin of the artery of Adamkiewicz.? 

If myelography reveals an angioma, our 
preference is to-opacify selectively all in- 
tercostal and lumbar radicular arteries fol- 
lowing midstream thoracic aortography. A 
similar technique has been described by Di 
Chiro e al.4 This selective opacification is 
necessary to determine the full extent of 
the blood supply to the angioma. Compared 


* From the Department of Neuroradiology, Hópital Lariboisiére, Paris, France. 


T Chief, Department of Neuroradiology. 
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to aortography alone, this method produces 
better visualization of these arteries, re- 
quires less contrast medium (3-5 cc. per in- 
jection), and allows the use of a low pres- 
sure manual injection. 

Should myelography indicate a spinal 
cord tumor other than an angioma, the 
procedure may be abbreviated. One need 
only opacify the intercostal and lumbar 
arteries at the same level as the lesion and 
the vessels immediately above and below 
that level. 

Since it is important to obtain subtrac- 
tion films, the patients are given a general 
anesthetic. In 180 selective arteriographies 
which we have performed, there have been 
no permanent complications. However, 8 
patients experienced "medullary epilepsy,” 
manifested by intermittent clonic jerking 
of the legs.” This is considered to be due to 
prolonged obstruction of the lumbar en- 
largement artery and/or to injection of ex- 
cessive amounts of the contrast agent into 
this artery. We have found the best treat- 
ment of this complication to be the injec- 
tion of dilute diazepam directly into the 
lumbar enlargement artery. As preventive 
measures, we now routinely use small 
amounts of dilute contrast agent during 
opacification of the artery of Adamkiewicz. 
Following each injection the catheter 1s 
flushed with glucose and saline solution 
after which its tip is immediately with- 
drawn into the lumen of the aorta. 


NORMAL MEDULLARY ARTERIOGRAPHY 


Among the many reports concerning the 
anatomy of the blood supply of the spinal 
cord,?18.21,27,38,34,35,36,41,47 the monograph by 
Tureen?? provides a most comprehensive 
picture of this vascular architecture. In this 
monograph he states that the blood supply 
to the spinal cord is derived from the fol- 
lowing vessels: the vertebral arteries, the 
ascending cervical arteries, the costocervi- 
cal trunks, the dorsal rami of the intercostal 
and lumbar arteries, the iliolumbar arter- 
ies, and the lateral sacral arteries. These 
give rise to two major paths supplying the 
cord—the anterior spinal artery and the 
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Fic. 1. Drawing of the blood supply of the spinal cord. 

. Vertebral artery. 

. Posterior inferior cerebellar artery. 

External occipital artery. 

. Retro-atlanto-axial anastomotic knot. 

External carotid artery. 

. Ascending cervical artery. 

. Common carotid artery. 

. Deep cervical artery. 

. Costocervical trunk. 

10. Subclavian artery. 

11. Cervical enlargement artery. 

12. Dorsal segment artery. 

13. Lumbar enlargement artery which gives rise to 
the artery of Adamkiewicz. 

14. Lumbosacral radicular arteries. 

15. Terminal vascular conus. 

16. Radicular artery at C3. 

7. Posterior spinal artery. 

18. Basilar artery. 
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posterior spinal arteries (posterolateral spi- 
nal arteries) (Fig. 1). 

The anterior spinal artery begins super- 
iorly at the junction of the anterior spinal 
branches of the vertebral arteries and ex- 
tends the length of the spinal cord in the 
anterior longitudinal fissure. The posterior 
spinal arteries, which are paired vascular 
channels, are continuations of the posterior 
spinal branches of the vertebral arteries and 
run the length of the cord in the postero- 
lateral sulci. Both anterior and posterior 
spinal arteries receive additional blood from 
radicular arteries. 

There are extensive anastomoses between 
the anterior and posterior spinal arteries 
through their pial branches. These branches 
serve as a rich network of collateral circula- 
tion. As a result, the size of the radicular 
artery at a given level does not necessarily 
reflect the needs of the spinal cord at that 
point. 

In spite of their small size, many of the 





Fic. 2. Subclavian arteriogram. Lateral projection 


shows anterior and arteries 


(arrows). 


posterior spinal 
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lic. 3. Visualization of the dorsal segment artery 
by selective injection of the 4th left intercostal 
artery. Note the hairpin shape to the artery of 
Adamkiewicz. 


spinal and radicular branches may be 
angiographically demonstrated, even in 
normal subjects. Subclavian arteriography 
may on occasion show the anterior and 
posterior spinal arteries in the high cervical 
region (Fig. 2). Fifty per cent of direct 
puncture vertebral arteriograms opacify 
the upper cervical portion of the anterior 
spinal artery. In normal subjects, the lower 
cervical portion of this vessel is seen only 
by selective opacification of the costocervi- 
cal trunk. 

In the upper dorsal region the anterior 
spinal artery can be visualized by selective 
Injection of the artery of the dorsal seg- 
ment, which may be either the third or 
fourth, right or left intercostal artery. It 
has a characteristic “hairpin” appearance 
in the frontal projection (Fig. 3). 

The major vessel supplying the dorso- 
lumbar cord is the artery of Adamkiewicz. 
In 75 per cent of cases it arises on the left 
between the ninth and twelfth thoracic 
nerve roots (Fig. 4 and 5). An intercostal 
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Fic. 4. The artery of Adamkiewicz visualized by 
selective opacification of the 11th left intercostal 
artery. 


artery in this area branches into the artery 
of the dorsolumbar enlargement (Fig. 6), 
which, in turn, divides into two rami—one 
supplying the posterior spinal artery and 
the other, the artery of Adamkiewicz, hav- 
ing an anterior destination. This distribu- 


tion of the branches of the dorsolumbar 
enlargement artery provides a possible ex- 
planation of why both motor and sensory 





Fic. 5. The artery of Adamkiewicz visualized by 
selective opacification of the roth right intercostal 
artery. 
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disturbances may be part of the neurologic 
syndrome which often complicates aortog- 
raphy. 

In the frontal projection the artery of 
Adamkiewicz also has the appearance of a 
hairpin, from the top of which a slender 
ascending branch arises and joins the 





Fic. 6. 


. Posterior spinal artery. 
. Intercostal artery. 

. Lumbar artery. 

. Artery of Adamkiewicz. 
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Fic. 7. Low artery of Adamkiewicz arising from the 
first left lumbar artery. 





thoracic portion of the anterior spinal 
artery. Íts descending branch is larger, 
straight for the first few centimeters, and 
sinuous in its terminal part (Fig. 7 and 8). 
Inferiorly the artery of Adamkiewicz an- 
astomoses with the posterior spinal arteries 
and the lumbosacral radicular arteries to 
form the vascular terminal conus. In nor- 
mal cases this terminal conus and the lum- 
bosacral radicular arteries do not opacify 
during aortography. 

The dorsolumbar segments of the poster- 
ior spinal arteries frequently will opacify 
(Fig. 9), appearing lateral and narrow in 





lic. 8. Lateral view of the artery of Adamkiewicz. 
Note its anterior position in relation to the spinal 
cord. 


relation to the anterior spinal artery. When 
they are visualized, there is often diffuse 
homogeneous opacification of a hemiverte- 
bra on the side on which the artery is seen. 


PATHOLOGIC FINDINGS 

In our project arteriography was em- 
ploved to study 3 categories of spinal cord 
lesions: angiomas, other tumors causing 
spinal cord compression and ischemia. 

ANGIOMAS 

Forty-two spinal cord angiomas were 
demonstrated.* These were always arterio- 
venous malformations consisting of several 


* Fifty-seven cases in September, 1969. 
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feeding arteries, an angiomatous mass and 
draining veins. Angiomas in the cervical 
region were fed by branches of the sub- 
clavian and vertebral arteries with tortuous 
draining veins traveling up (Fig. 10, 7—-£) 
and down (Fig. 11, 4—C) the cervical cord. 
Dorsal angiomas generally obtained their 
blood supply from branches of the first in- 
tercostal artery. Their draining veins were 
often noticed spreading into the lumbar re- 
gion. The dorsolumbar region was the most 





Fic. 9. The posterolateral spinal artery arising from 
the 1oth right intercostal artery. Note its lateral 
position in the frontal projection as compared to 
the midline position of the anterior spinal artery as 
seen in Figures 4, § and 6. 
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Fic. 10. Postoperative arteriograms of a cervical angioma. The malformation has both anterior and posterior 
components. (/7 and B) The anterior components are supplied by branches of the vertebral artery. 








Fic. 10. (C-E) The posterior components are sup- 
plied by branches of the deep cervical arteries. 
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Fic. 11. Cervicodorsal angioma. (4) Subclavian arteriogram. (B) Selective opacification of the costocervi- 
cal trunk showing the upper portion of the angioma fed by the dorsal enlargement artery. (C) Selective 
opacification of the 3rd intercostal artery which feeds the lower part of the malformation. 


frequent site of angiomas. These were sup- 
plied by 1, 2 or 3 intercostal and lumbar 
artery branches and had draining veins 
continuing up and down the spinal cord 
from the lesion. 

Since there were often multiple vessels 
supplying an angioma, complete preoper- 
ative angiography was necessary to permit 
identification and ligation of all feeding 
vessels prior to excising the angioma. In 
several instances we found that the filling 
defect seen on myelography was due to en- 
larged tortuous draining veins and was 
often quite a distance from where the feed- 
ing vessels were noted (Fig. 12, ae 

One can determine, by arteriography ui 
the lateral projection, whether an angioma 
is anterior, posterior or intramedulle 
fact which is of considerable es 
significance. Eighty per cent of our cases 
were posterior and, therefore, could be 
easily excised following ligation of the feed- 
ing vessels. Anterior angiomas, fed by the 
artery of Adamkiewicz or the mid dorsal 











lic. 


portion of the anterior spinal artery, were 
often complicated by the presence of an in- 
tramedullary component. These were felt 
to be surgically inaccessible since excision 
would necessitate ligation of the anterior 
spinal artery, which might compromise the 
blood supply to the normal portion of the 
cord. There 1s some disagreement among 
authors on this last point and Di Chiro e 
al’ have hypothesized that the blood 
supply to the normal cord may be distinct 
from that to the malformation. 

Lesions diagnosed and treated early 
the course of the disease generally showed 
some measure of neurologic improvement. 
However, once paraplegia had occurred, 
excision resulted in very little, if any, im- 
provement. Regardless of whether or not 
paraplegia had occurred, surgery was un- 
dertaken, if possible, in an effort to avoid 
the complication of repeated meningeal 
hemorrhages, which had been seen in 2 un- 
treated cases. Baker eż al.! felt that ligation 
of feeding radicular vessels should be under- 
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15. Posterior thoracic angioma. (4 and B) Demonstration of blood supply of angioma arising from the 


roth right intercostal artery. (C) Following excision of the angioma, arteriography reveals increased blood 


flow through the artery of Adamkiewicz. 
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lic. 12. Posterior thoracic 
angioma. (4) Myelogram 
reveals dilated draining 
veins in the dorsolumbar 
region. (B and C) Dem- 
onstration of the arterial 
supply of the angioma 
arising from the 6th right 
intercostal artery at a 
considerable distance 
from where the draining 
veins are demonstrated 
by myelography. 
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liG. 14. Posterior thoracolumbar angioma. (4) Eleventh left interccstal artery feeding the angioma. (B) 
Arteriogram following excision of the angioma. 





Fic. 15. Epidural tumor. (4) Plain roentgenograms of angiomatous vertebra. (B and C) Demonstration 
of vertebral angioma in frontal and lateral projections during selective intercostal arteriography. 
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Fic. 16. Dorsolumbar neurinoma. (4) Obstruc- 
tion at Lr demonstrated by myelography. 
(B and C) Frontal and lateral projections 
during selective arteriography of the 12th 
right intercostal artery. Note the extraver- 
tebral extent of the mass. 
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l'1G. 17. Intramedullary hemangioblastoma. (4) Myelographic block at T12. (B and C) Selective opacifica- 
tion of the lumbar enlargement artery showing dense tumor stain at site of myelographic block. 


taken in all cases since this procedure pro- 
duced no further neurologic deterioration 
in the patients which they studied. Newton 
and Adams* recently reported a case in 
which they performed nonsurgical emboli- 
zation of a spinal cord angioma. The efh- 
cacy of this method must await further 
clinical trials. 

Postoperative angiography was em- 
ployed in all of our cases to determine 
whether there had been complete excision 
of the lesion (Fig. 13, 47-C). This often re- 


vealed increased opacification of the an- 
terior spinal artery as an incidental finding 
(Fig. 14, £ and B). We surmised that since 
there might have been a medullary is- 
chemia while the lesion was present, abol- 
ishing the shunt by excision might have re- 
directed. the blood through the anterior 
spinal artery. 


OTHER TUMORS CAUSING SPINAL CORD COMPRESSION 


To date we have performed arteriog- 
raphy in 22 cases of this kind.!?:?92455 This 
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procedure has allowed accurate* assess- 
ment of the extra-arachnoidal component 
of a tumor and has clearly defined the re- 
lationship of the tumor to the anterior 
spinal artery and its radicular feeding 
vessels. 

Eight intravertebral tumors-1 mveloma, 
1 chondroma, 2 sarcomas and 4 vertebral 
angiomas were studied (Fig. 15, 4-C). The 
angiographic demonstration of the artery 
of Adamkiewicz and the cervical branches 
of the vertebral arteries enabled the sur- 
geons to spare these important vessels. 

In our series we investigated 2 extradural 
tumors—a neurinoma (Fig. 16, 7-C) and an 
epidural hemangioma. Knowing that extra- 
dural tumors frequently continue beyond 
the spinal canal through the intervertebral 
foramina, we used arteriography to show 
the extent of the lesion and particularly of 
its extravertebral component. Moreover, 
by this procedure we located the artery of 
the lumbar enlargement, which allowed the 
neurosurgeon to extend his incision safely. 

Our case material also contained 4 in- 
tramedullary tumors—2 ependymomas, 1 
astrocytoma, and 1 hemangioma (Fig. 17, 





* Thirty-four cases in September, 1969. 


Fic. 19. Stenosis of the 12th left intercostal artery 
feeding the artery of Adamkiewicz as demon- 
strated by selective arteriography in the lateral 
projection. /zsert. Schematic drawing. 


. Artery of Adamkiewicz. 

. Stenosis of lumbar artery. 
. Stenosis of lumbar artery. 
Catheter. 
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4-C). By determining the shape of the 
spinal cord through the visualization of the 
anterior and posterior spinal arteries, we 
further confirmed the myelographic finding 
of an expanding intramedullary process. 


SPINAL CORD ISCHEMIA 


The cervical and dorsolumbar regions of 
the spinal cord are the most vascular and, 
also, the most sensitive to ischemia. Arth- 
ritis and disk injuries and stenotic and 

i l thrombotic vascular lesions, all of whi 
Fic. 18. Protruding dorsolumbar intervertebral disk inh Me E wh E ui 
causing lateral deviation of the artery of Adam-  COmmon In these two areas, often result in 
kiewicz. medullary ischemic injuries. 








Fic. 20. (4, B and C) Vertebral 

artery stenosis at its origin 

with collaterals to the anterior 

spinal artery via the first in- 

tercostal and deep cervical ar- 

teries. 

Anterior spinal artery. 

Radicular artery at Cs. 

Anterior spinal axis. 

Radiculo-medullary 

branch of deep cervical 

artery. 

5. Stenosis. 

6. Subclavian artery. 

7. Thyrocervical and costo- 
cervical trunks. 

8. Vertebral artery. 


4 U WP nm 





Arteriography revealed both direct and 
indirect signs of ischemia. Direct signs in- 
cluded the displacement of the anterior 
spinal artery by a protruding interverte- 
bral disk (Fig. 18) and the demonstration 
of stenosis or thrombosis of major radicular 
arterles. Stenosis of the dorsolumbar en- 
largement artery (Fig. 19) might explain 
some occurrences of medullary ischemia in 
older patients. Clinically such cases present 
with intermittent claudication and, 1f un- 
treated, will progress to a definite para- 
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Fic. 21. (4) Displacement of the right vertebral 
artery at the level of C4. (B) With the head ro- 
tated, the vertebral artery is occluded and the 
anterior spinal artery is opacified. 
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Fıc. 22. Dorsolumbar disk 
herniation. (77) Protrud- 
ing disk at Tr1-T'12 in- Q 
tervertebral space caus- 6° - 
ing lateral deviation of 


the artery of Adam- lic. 22. (D) Schematic drawing of 4. (E) 


kiewicz. (B) Opacifica- s i : : 
: (5) Or Schematic drawing of B. (F) Schematic 
tion of vascular terminal ; . ü 

drawing of C. 


conus via collateral cir- 


culation from lumbosac- 1. [ntercostal artery. 

ral radicular arteries. 2. Displacement by disk. 

(C) Lateral view show- 3. Artery of Adamkiewicz. 

ing displacement of the 4. Posterior spinal arteries. 

artery of Adamkiewicz. 5. Opacification of conus medullaris. 


6. Lumbosacral radicular arteries. 
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plegia. It is conceivable that the demon- 
stration of these stenoses might enable 
surgical correction before the onset of per- 
manent neurologic deficit. 

The principal indirect sign of ischemia 
noted in our arteriographic studies was in- 
creased collateral circulation,??:237,38,29,40 
This increased collateral circulation in pa- 
tients with vertebral artery occlusion re- 
sulted in the appearance of the retro- 
atlanto-axial anastomotic knot which 
serves as an alternate route of supply to the 
upper cervical spinal cord (Fig. 1). In the 
lower cervical cord the collaterals and an- 
terior spinal artery were the first intercostal 
and the deep cervical arteries (Fig. 20, /— 
C; and 21, 4 and B). Collateral circulation 
via the lumbosacral radicular arteries (Fig. 
22, A-F) and the vascular terminal conus 
was also demonstrated. 


SUMMARY 


Over a period of 8 years we have applied 
the technique of arteriography to the study 
of spinal cord vascular malformations. By 
selective opacification of radicular vessels 
we have investigated angiomas at many 
levels of the spinal cord, both preoper- 
atively to locate major feeding vessels and 
postoperatively to determine the degree of 
surgical success. 

This method has also been used to study 
a wide variety of nonangiomatous spinal 
tumors in order to evaluate the extra- 
arachnoid extent of these masses and to 
identify major vascular landmarks. 

More recently this type of arteriography 
has been utilized in the study of medullary 
ischemia where it has been valuable in 
demonstrating radicular artery occlusions 
and in revealing various pathways of col- 
lateral circulation to the spinal cord. 

Selective arteriography has proved to be 
not only more informative to the physician, 
but also less dangerous for the patient than 
aortography, and, consequently, this pro- 
cedure should be of considerable assistance 
in the future study of spinal cord diseases. 
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LIPOMATOUS INVASION OF THE SPINAL CORD 
ASSOCIATED WITH SPINAL DYSRAPHISM: 
MYELOGRAPHIC EVALUATION* 

By LAWRENCE H. A. GOLD, M.D., STEPHEN A. KIEFFER, M.D., 
and HAROLD O. PETERSON, M.D. 


MINNEAPOLIS, MINNESOTA 


HE association of subcutaneous lip- 
omas in the lumbosacral region with 
midline spinal abnormalities and extension 
of the lipomatous tissue to involve the 
dural sac and 1ts contents 1s one which may 
present problems in diagnosis and manage- 
ment, particularly in young patients. 
Recently, 7 patients with this complex 
malformation have been investigated with 
plain spine roentgenography and myelog- 
raphv. This report summarizes the roent- 
genographic and myelographic findings 
which are thought to be characteristic of 
this condition. Since the clinical course of 
these patients appears to be progressive, 
demonstration of the extent of intraspinal 
involvement in a young relatively asymp- 
tomatic patient may (by early surgical in- 
tervention) prevent permanent neurologic 
deficit. 


MATERIALS AND METHODS 


Seven patients, ranging in age from 22 
months to 55 years, were studied with plain 
spine roentgenography and myelographv. 
Six were aged 21 years or less. There were 
5 males and 2 females in this group. 

Four patients presented with gait dis- 
turbance due to weakness and paresthesias 
of the lower extremities. One of these 4 
(P.M.) had an associated severe scoliosis. 
Three patients presented with bowel and 
bladder dysfunction, while 3 complained of 
“lumps” on their lower backs. In 1 patient 
(R.R), a subcutaneous mass was the only 
presenting complaint (Table 1). 

On clinical examination, large midline 
subcutaneous tumor masses in the lumbo- 
sacral region were noted in 3 cases. Two 


patients had midline dimples in the lumbo- 
sacral region; the remaining 2 cases had 
no evident soft tissue abnormalities in this 
region. 

The findings on roentgenographic exam- 
ination of the lumbosacral spine in these 
cases are summarized in Table ir. Varying 
degrees of spina bifida with abnormal seg- 
mentation of posterior vertebral elements 
were noted in every case. Three patients 
showed widened interpediculate distances, 
and 5 exhibited scalloping of the posterior 
aspects of the vertebral bodies, resulting in 
an increased anteroposterior diameter of 
the spinal canal (Fig. 1, 7 and B; and 24). 

Large volume myelography was per- 
formed on all 7 patients, emploving vol- 
umes ranging from 24 to 60 cc. of panto- 
paque* (Table 11). All 7 patients had large 
dural sacs extending down to S3. In 1 pa- 
tient (P.M.), 60 cc. of pantopaque filled the 
sac only up to the level of L3. In 5 patients 
the lower end of the conus medullaris could 
be definitely identified in an abnormally 
low position (between L4 and S3). In these 
patients, the nerve roots could be seen to 
emerge transversely, rather than following 
their usual obliquely downward course 
(Fig. 1, C-E). In the remaining 2 patients, 
the conus medullaris radiolucency could 
not be identified on myelography, but was 
found in a very low position at operation. 
In one of these (P.M.), the dural sac was so 
very large that the density of the thick col- 
umn of pantopaque obscured the intradural 
pathology. In the other case (T.5.), a very 
thick filum terminale was identified, rather 
than the conus medullaris (Fig. 25). 


* Ethyl iodophenylundecylate (Lafayette). 


* Presented at the Seventh Annual Meeting of the American Society of Neuroradiology, Cleveland, Ohio, April 16-18, 1969. 
From the Department of Radiology, University of Minnesota Hospitals, Minneapolis, Minnesota. 
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TABLE I 
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In 4 patients, extradural and dural in- 
volvement by lipoma was identified on the 
myelogram. Compression of the posterior 
and lateral aspects of the dural sac pro- 
duced an unusual tapered appearance 1n 2 
of these 4 patients (Fig. 2, 5 and C). Mye- 
lographic studies of the other 2 patients re- 
vealed plication and irregularity of the sac 
due to invasion by the tumor, and the sac 
was grossly distorted and deviated by the 
extradural portion of the lipoma (Fig. 1, 
Cand £). 

One patient exhibited an intradural mass 
lesion at myelography without any evi- 
dence of extradural tumor. At operation 


this was found to be an intradural lipoma 
(Fig. 3). 

The site of the lipoma could not be deter- 
mined by myelography in 2 of the 7 cases. 
One patient (L.S.) had a subcutaneous li- 
poma of the lower back and a spina bifida 
extending from the fourth lumbar vertebra 
to the first sacral segment. There was mini- 
mal scalloping of the posterior aspects of 
the vertebral bodies in this region. Panto- 
paque myelography revealed a large dural 
sac and a low conus medullaris without 
evident filling defect due to tumor. An air 
myelogram showed extension of the dural 
sac posteriorly into the interspinous space 


TABLE II 


PLAIN FILM ROENTGENOGRAPHIC AND MYELOGRAPHIC FINDINGS 
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between Ls and S1, but failed to demon- 
strate a tumor mass. The other patient (A. 
R.) also demonstrated a spina bifida and 
large dural sac with the conus medullaris 
extending to the second sacral segment. At 
operation he had an intradural lipoma with- 
out extradural involvement. 
Laminectomies were performed on all 7 
patients. Five patients showed extension of 
the subcutaneous lipoma or dimple through 
the region of the midline congenital ano- 
malies of the posterior vertebral elements 
to an extradural location. The extradural 
lipoma then invaded intradurally to involve 
the cauda equina and/or the conus medul- 
laris. In 3 of these patients, there appeared 
to be direct extension of the lipoma into 
the spinal cord. Two patients did not have 
any lipomatous tissue in an extradural loca- 
tion, and their lipomas were completely 
intradural. Neither of these patients 
showed any subcutaneous abnormality. 


Lipomatous Invasion of the Spinal Cord 
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Fic. 1. M. P., 9 year old male. (4) Lateral and (B) 
anteroposterior views of the lumbosacral spine 
demonstrate scalloping of the posterior aspects of 
vertebral bodies and a wide spina bifida of the 
entire sacrum. 





Fic. 1. (C and D) Using 30 cc. of pantopaque, the myelograms demonstrate a large dural sac extending low 
into the sacrum. The lower lumbar nerve roots emerge from the sac in a more transverse direction than 
normal. The caudal end of the sac shows the conus medullaris attached at 55. The sac is irregular and 
distorted due to involvement by extradural and intradural lipoma. (E) The lateral view again demonstrates 
the large dural sac extending low into the sacrum, the lucent shadow of the conus medullaris attached 
posteriorly at $3, and the intradural lobulated tumor mass at the site of attachment. 
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Fic. 2. T. S., 4 year old male. (4) Anteroposterior spine roentgenogram shows hypoplastic pedicle of L4 on the 
left, widening of the interpediculate distances of L4 and Ls, and a wide spina bifida of the entire sacrum. 
The laminae of L3, L4, and Ls are fused on the left side. (B) Myelogram using 24 cc. of pantopaque shows 
a large dural sac. The conus medullaris is not seen, but there is thickening of the filum terminale due to 
lipomatous involvement. The lateral aspects of the lower lumbar sac are tapered and compressed by extra- 
dural lipoma. (C) The latera! view shows the fused laminae posterior to the body of Ls with compression of 
the posterior aspect of the lower lumbar sac due to extradural lipoma. 


Six of the 7 patients had an abnormally 
low conus medullaris at operation. 


DISCUSSION 


The classification. of lipomas of the 
spinal canal is somewhat confusing, as sev- 
eral authors have excluded from their ser- 
ies those cases associated with midline con- 
genital vertebral anomalies.?^* Rand and 
Rand!° note that some authors regard intra- 
and extradural fat collections connected 
with subcutaneous lipoma as a true tumor, 
while others feel that this 1s merely an ab- 
normal accumulation of fat. The high inci- 
lence of associated spinal dysraphism (mid- 
line bone defect due to incomplete closure 
of the primary neural tube) strongly sug- 
gests a developmental origin. 

Ingraham and Swan,? Bassett, and 
Swanson and Barnett!! have commented 
on the association of spinal bifida and me- 


ningeal defects with an overgrowth of fatty 
tissue. These lipomas may extend intra- 
durally for a considerable distance if a de- 
fect in the meninges is present, producing 
compression on nerve roots and the spinal 
cord. Of 65 cases of spina bifida occulta re- 
ported by Ingraham and Lowrey,’ 13 had 
an associated intradural lipoma. 

There are a number of causes for the 
neurologic problems encountered in these 
patients. Traction and angulation on the 
cauda equina and conus medullaris as well 
as compression of the spinal cord and nerve 
roots by the lipoma extending intradurally 
are the likely important etiologic factors. 

In a patient presenting with insidious 
and progressive spinal cord neurologic defi- 
cit, subcutaneous or cutaneous soft tissue 
masses in the lumbosacral region, and mid- 
line congenital defects of the vertebral col- 
umn, the likelihood of intraspinal lipoma is 
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great. It would be a mistake to assume a 
midline subcutaneous lipoma to be innocu- 
ous, even though the patient shows no 
neurologic deficit. The majority of these 
patients will eventually present with neu- 
rologic complaints; 4 of the 7 patients in 
this series were initially asymptomatic only 
to later develop progressive neurologic def- 
icit. This natural history argues for early 
surgical treatment. 

The status of myelography in patients 
with lumbosacral lipoma is controversial. 
Lassman and James? comment that myelo- 
graphy is essential to final diagnosis. All of 
their cases showed some abnormality at 
myelography. Swanson and Barnett! be- 
lieve that intradural tumors may be easily 
missed in the lumbosacral region at mye- 
lography, but they do not mention the vol- 
ume of contrast medium used in their 
studies. Two of our 7 cases failed to demon- 
strate the site of the lipoma at myelo- 
graphy, but both had a low placed conus 
medullaris and an unusually large sac re- 
quiring a large volume of contrast medium 
which could have obscured visualization 
of an intradural mass. 

Gryspeerdt? believes that demonstration 
of a low placed conus medullaris is invalu- 
able in assessing involvement of the spinal 
cord and cauda equina in occult spinal dy- 
sraphism. Even in cases where the only 
myelographic abnormality was a low posi- 
tion of the conus, lipoma was demonstrated 
at operation in the region of the conus or 
cauda equina. He introduces the contrast 
medium via cisternal puncture. 

All patients reported in the present series 
had myelography via the lumbar puncture 
route. Caution was used in the puncture 
since the combination of subcutaneous li- 
poma and spinal dysraphism was suspected 
from the patient's history, neurologic sta- 
tus, and spine roentgenograms and it was 
appreciated that the conus might be teth- 
ered low in the spinal canal. None of the 
patients developed any symptoms or signs 
of damage to the spinal cord as a result of 
the lumbar puncture. In all patients the 
contrast medium was aspirated, again with 
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Fic. 3. J. D., 22 month old male. Myelogram dem- 
onstrates a large dural sac. The radiolucent shadow 
of the conus medullaris is seen at L4, and below 
this there is a large intradural mass lesion which 
proved at operation to be an intradural lipoma. 


caution, at the end of the procedure. In 
2 additional patients, not included in this 
series, attempts at lumbar puncture were 
unsuccessful. Subsequent operation showed 
the entire intra- and extradural spaces at 
the site of the attempted puncture to be 
replaced by lipomatous tissue. 

In 4 instances, myelography established 
the extradural location of the lipoma, show- 
ing compression and distortion of the dural 
sac, but in only 1 of these cases could the 
intradural component be identified. In 1 
case the lipoma was identified only in an 
intradural location, and in 2 instances the 
site of the lipoma was indeterminate. All 
patients revealed a very large dural sac 
which extended low in the sacrum, and in 
c cases myelography demonstrated the 
conus medullaris in an abnormally low po- 
sition. An adequate volume of contrast 
medium must be employed; the column 
should fill the thecal sac from front to back, 
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or small posteriorly situated lesions will be 
missed. Since the conus medullaris and 
cauda equina usually lie posteriorly within 
the dural sac, their position and configur- 
ation will not be demonstrated with small 
volumes of contrast medium. 

Since large volumes of contrast material 


are used in the myelographic evaluation of 


these patients, small intradural lesions may 
be obscured by the density of the panto- 
paque. Heinz, Brinker and Taveras’? advo- 
cate using a less dense form of pantopaque 
consisting of either 15 per cent or 22 per 
cent iodinated oil rather than the usual 
pantopaque 3o per cent. However, this 
dilute form of pantopaque is still in the ex- 
perimental stage and further work is needed 
to ascertain its value. 

The combination of a large thecal sac 
extending into the sacrum associated with a 
low position of the conus medullaris and 
occult spinal dysraphism is strongly sugges- 
tive of intraspinal lipoma. Furthermore, 
the demonstration of compression and ir- 
regularity of the dural sac with or without 
evidence of an intradural mass lesion is 
characteristic of lumbosacral lipoma. The 
differential diagnosis would include dias- 
tematomyelia, neurofibromatosis, intra- 
spinal meningocele, dermoid cyst, and other 
tumors of mixed tissue origin. 

Diastematomyelia is often associated 
with spina bifida and enlargement of the 
spinal canal. The characteristic bony or 
cartilaginous spicule in the lower thoracic 
or upper lumbar region may be evident on 
roentgenograms of these regions. The dif- 
ferentiation from lipomatous invasion is 
established at myelography, the contrast 
column being split by the bony spicule. 


Patients with neurofibromatosis may 
have a markedly enlarged dural sac with 


severe scalloping of vertebral bodies. How- 
ever, these patients usually do not have 
spinal dysraphism; at myelography, the 
conus medullaris will be in normal position. 

Intraspinal dermoid cysts or other tu- 
mors of mixed tissue origin may be indis- 
tinguishable from spinal lipomas on radio- 
graphic examination. These patients may 
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have spinal dysraphism, widened inter- 
pediculate distances and scalloped verte- 
brae.’ Myelography may demonstrate a 
low conus medullaris and an intradural 
mass lesion.!? 
If the clinical and plain film spine roent- 
Beri findings are classical, mvelo- 

graphy is probablv not indicated. On the 
other hand, myelography is indicated in 
suspected spinal lipomas, particularly if 
the clinical picture is not straightforward. 
With volumes of contrast medium sufficient 
to fill the lumbar subarachnoid space, 
myelography will: 

I. Define the anatomy of the dural sac 
including its size and extent and show 
the position of the conus medullaris 
and filum terminale. 


2. Detect evidence of extradural and in- 
tradural mass lesions and often dem- 
onstrate the extent of these lesions. 

3. Exclude unsuspected lesions such as 


diastematomyelia, intramedullary tu- 
mors, abnormalities in the thoracic 
and cervical regions, or Arnold-Chiari 
malformation, 

4. Aid the surgeon in atypical cases 
where the clinical picture is not class- 
ical; this would include the ens 
with a subcutaneous lipoma who i 
normal neurologically and the ur de 


with minimal neurologic findings, 
spina bifida, and no subcutaneous or 
cutaneous abnormalities. 

SUMMARY 


. Seven patients with spinal dysraphism 
"e intraspinal lipomas were evaluated 
with plain film spine roentgenography and 
large volume myelography. 

2. All patients showed a large dural sac. 
In 5 patients the conus medullaris was iden- 
tifed in a more caudal location than nor- 
mal. [n 3 patients the lipoma was identi- 
fied in an extradural location, in 1 case the 
tumor was seen in both an intradural and 
extradural location and in 1 case the tumor 
was seen only intradurally. In 2 patients, 
the site of the lipoma could not be indenti- 
fied, but the presence of a low-lying conus 
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medullaris together with a large dural sac 
was strongly suggestive of this entity. 


Lawrence H. A. Gold, M.D. 
Department of Radiology 
University of Minnesota Hospitals 
Minneapolis, Minnesota 55455 
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A PRACTICAL APPROACH TO CERVICAL 
AIR MYELOGRAPHY* 


By LAWRENCE E. SOUTHWORTH, M.D., JOHN P. JIMENEZ, M.D., and 
JOHN A. GOREE, M.D. 
DURHAM, NORTH CAROLINA 


LTHOUGH it has been almost 50 years 
since the first published reports of air 
myelography,” the positive contrast ap- 
proach remains the basic myelographic 
method of choice in this country. 

The purpose of this paper is to describe a 
practical approach to cervical air myelog- 
raphy, to be utilized in selected patients, 
and with the area of investigation limited 
to the upper cervical spinal canal and for- 
amen magnum. 


MATERIAL 


Cervical air myelography was carried out 
in 42 patients. The major neurologic find- 
ings in these cases are listed in Table r. 
Many of the patients in this series had been 
previously examined by pantopaque my- 
elography. 


METHOD 


In 19:8, Jirout® described a simple 
method for cervical air myelography which 
we have used with some modifications. The 
patient is placed in the sitting position with 
anteflexion of the cervical spine to the de- 
gree that the cervical spinal cord is situated 
at the highest level of the cerebrospinal 
fluid pathway. This position is maintained 
by a headrest attached to the object table 
(Fig. 1). 

A lumbar puncture is performed in the 
routine manner. There is no exchange of 
fluid for air during the procedure. Twenty 
centimeters of air are slowly injected and 
an upright roentgenogram is taken in the 
lateral projection. Additional air is then in- 
jected in 20 cc. increments until the upper 
cervical spinal cord is adequately visual- 
ized for the individual problem. 

Án average volume of 40 cc. of air is 
used but volumes of 80 cc. or more are 


TABLE I 


MAJOR NEUROLOGIC FINDINGS IN 42 PATIENTS 
WITH CERVICAL AIR MYELOGRAPHY 


Numbness, weakness— 
of all extremities 

Nystagmus IO 

Visual impairment 

Numbness, weakness—arms 

Numbness, weakness—legs 

Vertigo 

Headache 

Dysphagia 

Incontinence 

Neckache 

Hearing loss 

Hiccups 


| 
E 


Mm kB DY he CY ON COL} 


occasionally required. Recumbent roent- 
genograms are rarely needed. High kilo- 
voltage technique is utilized with a short 
exposure time to better differentiate the 
soft tissue shadow of the spinal cord from 
overlying bone. If the clinical differentia- 
tion cannot be made between intraspinal 
disease and that in the posterior fossa, com- 
bined encephalomyelography may be car- 
ried out. In the combined study, the ven- 
tricular system is filled initially in the usual 
manner and then the upper cervical sub- 
arachnoid space 1s filled as described above. 


RESULTS 


A review of the upright, lateral roentgen- 
ograms obtained in this series revealed that 
the dorsal and ventral surfaces of the upper 
cervical spinal cord were simultaneously 
outlined by air in most cases, together with 
the peripheral margins of the adjacent 
subarachnoid spaces (Fig. 2). 

Sixteen cases demonstrated one or more 
significant myelographic findings. 

The final diagnoses in this group are 


* From the Department of Radiology, Duke University Medical Center, Durham, North Carolina. 
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Fic. 1. Position of patient for lumbar puncture and cervical air myelography. 


listed in Table rr. The most common posi- 
tive findings were compression or obliter- 
ation of some portion of the cervical sub- 
arachnoid space by bone encroachment of 
some type, the Arnold-Chiari malformation 
and intraspinal neoplasm. The cervical air 
myelogram in a case of the Arnold-Chiari 
malformation in an adult (Fig. 3) demon- 
strates the atypical configuration of a 
rounded pole of the cerebellar tonsil. Sub- 
sequent air filling of the typical fourth ven- 
tricle of this malformation was carried out 


(Fig. 4). 
; x 






Fic. 2. Normal cervical air myelogram of 
upper cervical cord. 


In another illustrative case, a normal 
pantopaque examination was the initial 
contrast study (Fig. 5, /7- C). Subsequent 
cervical air myelography revealed a menin- 
gioma at Cr-C2, anterior to the spinal 
cord (Fig. 6). 

The variety of final diagnoses for the 26 
patients with normal cervical air myelo- 
grams (Table mr) illustrates the wide 
spectrum of clinical problems encountered 


Tapie II 


FINAL DIAGNOSES IN 16 PATIENTS WITH 
ABNORMAL CERVICAL AIR MYELOGRAMS 














Arnold-Chiari malformation 
Odontoid fracture or absence 
Neoplasm (C1-C2) 
(a) meningioma—2 
(b) neurofibroma—t 
Basilar impression 
Traumatic rupture of dura and 
arachnoid 
Atrophy of cord 
Hydromyelia 
Congenital stenosis of foramen 
magnum I 
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Fic. 3. Arnold-Chiari malformation. Lower pole of 
cerebellar tonsil (arrow) with atypical rounded 
appearance. 


when considering the possibility of a lesion 
in the upper cervical spinal cord and fora- 
men magnum. The only complication was 
headache. 


DISCUSSION 


Although various methods have been 
described in the past,^^? air myelography 
has never received much of a following in 
this country. One reason for this is the 
dificulty in defining the relatively weak 
negative contrast shadows in the intra- 
spinal space. Improved techniques, includ- 
ing the utilization of high kilovoltage, to- 
mography and  autotomographv, have 





Fic. 4. Dilated fourth ventricle displaced caudally 
in Arnold-Chiari malformation. Same case as Fig- 
ure 3. 


helped to overcome this deficit, at least in 
the cervical area. For example, Figure 7 
demonstrates the caudal loop of the poste- 
rior inferior cerebellar artery hanging well 
below the foramen magnum. This is not an 
uncommon angiographic variant, but we 
are unaware of this having been docu- 
mented previously on air studies. 

Another problem with cervical air my- 
elography is that the frontal projection has 
never been particularly rewarding, while 
pantopaque cervical studies are most fruit- 
ful in this plane, particularly in demonstrat- 
ing the lateralized cervical disk herniation. 

Many techniques of air myelography are 
quite time-consuming and may require 


Fıs. §. (4-C) Pantopaque cervical myelograms in a patient with upper cervical cord meningioma. 
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such aggressive features as suboccipital 
puncture, complete cerebrospinal fluid 
drainage, and injection of air under in- 
creased pressure.® Another limitation is the 
attempt to substitute air for positive con- 
trast in the spectrum of cervical intra- 
spinal problems, other than in the occa- 
sional report.! 

Nevertheless, there are some very real 
advantages in using air in cervical mv- 
elography. Positioning the head for an up- 
right study with air is relatively easy, while 
the recumbent, Trendelenburg position 
with hyperextension of the neck, required 
with positive contrast, is more difficult. 
Air may penetrate a compromised sub- 
arachnoid space in instances where the 
viscous positive contrast oil will not, and 
causes no difficulty other than headache if 
It passes on into the head. At times, it is 
indeed desirable to continue the investiga- 
tion as fractional pneumoencephalography. 
Air produces no late complications, does 
not have to be removed, and the exami- 
nation may be repeated without diffculty. 

In the present method, we try to ensure 
that air surrounds the upper cervical spinal 
cord in the upright position by not remov- 
ing cerebrospinal fluid. The constant dis- 
tention of the spinal subarachnoid space 
allows its investigation by fluid displace- 
ment rather than replacement, the princi- 
ple well established for optimal filling of the 





Fic. 6. Upper cervical cord meningioma (arrow) out- 
lined by air anterior to displaced spinal cord. 
Same case as in Figure s. 


Cervical Air Myelography 


TABLE II] 


FINAL DIAGNOSES IN 26 PATIENTS WITH 
NORMAL CERVICAL AIR MYELOGRAMS 








Cervical spondylosis 
Cerebellar degenerative disease 5 
No organic disease (functional) Jo 
Benign essential tremor I 
Syringomyelia I 
Multiple sclerosis I 


intracranial subarachnoid cisterns. Un- 
fortunately, the cervical subarachnoid 
spaces below the level of C3 are not well 
filled in this method and therefore it is not 
believed to be particularly useful in lesions 
at the lower cervical levels. 

There is no attempt here to replace the 
positive contrast approach. The clinical 
localization of cervical intraspinal disease 
may be difficult and an initial pantopaque 
study is reasonable unless: (1) significant 
bone abnormalities are present in the up- 
per cervical segments or foramen magnum; 
(2) neurologic findings suggest that the 
brain stem or cerebellum may be involved; 
or (3) specific neurologic findings incriminate 
the upper cervical spinal cord segments, 
such as phrenic nerve palsy (C4), spinal 
trigeminal tract involvement (C2) or great- 
er occipital nerve deficit (Cr). 


CONCLUSION 


A simple method of cervical air m yelog- 
raphy is presented. It has been utilized 





Fıc. 7. Caudal loop of posterior inferior cerebellar 
artery (arrows) below foramen magnum. Normal 
variant. 
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successfully in 42 cases with clinical prob- 
lems suggesting the possibility of involve- 
ment of the upper cervical spinal cord. 


Lawrence E. Southworth, M.D. 
Department of Radiology 

Duke University Medical Center 
Durham, North Carolina 27706 
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MYELOGRAPHY IN ACUTE CERVICAL INJURIES* 
TECHNICAL NOTE 


By JULIUS M. GOODMAN, M.D. 


INDIANAPOLIS, INDIANA 


T purpose of this paper is to describe 
a convenient technique for performing 
myelography in cases of acute cervical spi- 
nal injury by utilizing the lateral puncture 
of the cervical subarachnoid space, skull 
tongs, and a circular bed. 


METHOD 


When an injury of the cervical spinal 
cord 1s diagnosed, skull tongs are applied 
and the patient is transferred from the am- 
bulance stretcher to a circular bed. An at- 
tempt is made to reduce any dislocation 
with a suitable amount of traction. The 
legs are wrapped with elastic bandages, a 
firm support is placed under the feet, and a 
cuff is secured in place for monitoring blood 
pressure. À lateral cervical puncture with a 
No. 18 spinal needle is performed between 
the arch of C1 and the lamina of C2, as 
described by others. ?* The head of the 
bed is rotated up to 40? and 6 ml. of panto- 
paque is injected. Serial posteroanterior 
and lateral roentgenograms are taken. 
Fluoroscopy is not used. If no obstruction is 
encountered, the pantopaque will flow 
downward, out of view, into the thoracic 
and lumbar areas. To better visualize par- 
tial or complete obstructions, roentgeno- 
grams may be taken with the bed momen- 
tarily rotated into the upright and then 
prone positions, and more contrast medium 
may be added if needed. No attempt is 
made to remove the pantopaque. 


DISCUSSION 


Myelography may provide valuable in- 
formation in the differential diagnosis and 
management of cervical spinal cord in- 
Juries.^? Evidence of spinal cord compres- 
sion with a block may indicate a need for 
immediate decompression (Fig. 1). On the 





l'1G. 1. Acute cervical cord injury secondary to auto- 
mobile accident. 
Myelogram obtained on circular bed reveals a 
complete block at C3-4 secondary to cervical 
spondylosis. 


other hand, unobstructed flow of the con- 
trast medium in the subarachnoid space 
would suggest that the myelopathy would 
not improve as a direct result of an opera- 
tive decompressive procedure. If stabiliza- 
tion by anterior fusion is desirable, the 
absence of a block or midline disk protru- 
sion may justify elective scheduling, when 
the patient's general status is more stable 
and when operating conditions are more 
Ideal. In cases of complete quadriplegia, a 
tear in the meninges, shown by leakage of 
pantopaque posteriorly into the soft tis- 
sues of the neck, lends support to the clini- 
cal diagnosis of spinal cord laceration and 
an irreversible deficit (Fig. 2). 


T "^ T z m à; TONNEN ; ; 
From the Department of Surgery, Division of Neurological Surgery, Indiana U niversity Medical Center, Indianapolis, Indiana. 
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Fic. 2. Complete Cs5-6 motor and sensory qua- 
driplegia secondary to dislocations at C5-6 and 
C69, 

Lateral percutaneous myelogram after reduction 
with skull tongs shows absence of a block and 
droplets of pantopaque in the soft tissues of the 
neck posteriorly. 


Julius M. Goodman 





NOV EMBER ` 19609 


SUMMARY 
Myelographic evaluation of the cervical 

spinal canal has been helpful in making a 
more rational plan of management in the 
acute stage of spinal cord injury. Use ot 
skull tongs, a circular bed, and a lateral 
cervical spinal puncture makes the proced- 
ure safer and less cumbersome than mvelog- 
raphy by the lumbar route. 

Department of Surgery 

Division of Neurological Surgery 

Indiana University Medical Center 

1100 W. Michigan Street 

Indianapolis, Indiana 46202 
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IHE SIGNIFICANCE OF *OCCULT" FRACTURES 
OF THE CERVICAL SPINE* 


By FREDERICK S. VINES, M.D.1 


CHARLOTTESVILLE, VIRGINIA 


HE wide range of motion of the cervi- 

cal spine with its relative lack of 
fixation by adjacent supporting structures 
provides a particularly susceptible site for 
injury. With the increasing frequency of 
automobile accidents, there has developed 
an extensive body of literature on injury to 
the cervical spine and the so-called “whip- 
lash” injury. It has been emphasized that a 
better nosologic designation would be ex- 
tension-flexion injury.? This best describes 
the usual course of events in a rear-end 
collision when there is rapid acceleration of 
the body with extension of the neck fol- 
lowed by compensatory hyperflexion. It is 
generally accepted that, in most cases, the 
usual roentgenographic examination of the 
cervical spine demonstrates no evidence of 
osseous abnormalities, thus leading many 
physicians to equate whiplash injury with 
a sprain of the cervical spine. 

The morbidity of whiplash injuries has 
resulted in government regulations which 
now require properly designed headrests on 
the front seats of all cars. The frustration of 
the physician in caring for these patients is 
well recognized. Many have suggested that 
patients who have continued pain are 
guilty of malingering, while others have 
emphasized that the pain would disappear 
after pending litigation was settled. How- 
ever, one report describes persistence of 
symptoms in 75 per cent of patients for 
more than 6 months with or without pend- 
ing litigation." 

The exact site of injury remains unclear 
in those patients without obvious fractures 
or subluxations. Some have noted herni- 
ation of an intervertebral disk due to in- 
jury to the annulus fibrosus, while others 
have emphasized injury to the supporting 


ligaments and adjacent cranial and cervical 


nerves. Still others have pointed out 
the importance of injury to the vertebral 
arteries and accompanying nerve fibers 
with resulting vasomotor disturbances.!? 

Several authors have noted the impor- 
tance of adequate visualization of the 
smaller posterior elements of the cervical 
spine for the delineation of trauma to these 
areas. ^? These are incompletely seen in 
the usual roentgenographic studies and 
additional projections have been devised to 
evaluate them. These techniques provide a 
means of roentgenographic examination of 
the lateral masses in their anteroposterior 
plane with the beam parallel to the articu- 
lar facets. Unfortunately, none of these 
views have gained wide acceptance and 
there is a paucity of information available 
as to the normal roentgenographic appear- 
ance of the lateral masses (articular pillars) 
and their variations. Visualization of these 
areas is particularly important, since they 
may be the sites most frequently affected 
by relatively minor trauma without other 
bone abnormalities.) This deficiency of 
normal standards exists in spite of the 
emphasis placed on these views at recent 
national medical meetings." 

The present study was designed to fur- 
ther investigate and evaluate the normal 
variations in the roentgenographic an- 
atomy of the lateral masses of the cervical 
spine. 


MATERIAL AND METHODS 


Observations were made on roentgeno- 
grams of patients and direct examination 
of dried anatomic specimens, with the 
material divided into 3 groups. Group A 
consisted of 43 patients referred for roent- 
genographic examination of the cervical 
spine following injury. Many of this group 


* From the Department of Radiology, University of Virginia School of Medicine, Charlottesville, Virginia, 
T Present Address: Mallinckrodt Institute of Radiology, Washington University School of Medicine, St. Louis, Missouri. 
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Fic. 1. (4 and B) Oblique anteroposterior projection. Comparison views are routinely obtained with the 
head rotated to the other side. R — right. 


were involved in or contemplating litiga- 
tion resulting from an injury weeks or 
months earlier. Pain, muscle spasm and 
limitation of motion constituted their pri- 
mary symptoms and signs. Standard an- 
teroposterior, lateral and oblique roentgen- 
ograms of the cervical spine demonstrated 
no abnormalities in any of the patients 
studied. 

Group B included 51 patients referred 
for routine roentgenographic study of the 
cervical spine. The clinical indications for 
examination were variable, but in no case 
was there evidence of fracture, subluxation, 
or congenital abnormality in the standard 
projections. Cervical degenerative spon- 
dylosis was not considered grounds for ex- 
clusion from Group A or B. 

Group C was composed of a series of 15 
anatomic specimens of the spine which 
could be disarticulated and studied 1n- 
dividually. These were obtained from the 
collection available in the Anatomy De- 
partment of the University of Virginia 
School of Medicine. 


Two projections were utilized primarily 
throughout this study :'? 

(1) The oblique anteroposterior projec- 
tion was obtained in all cases in Group A 
(Fig. 1, 7 and B). In this view, the patient 
is placed in the supine position with the 
head rotated maximally to either the right 
or left (comparison views are obtained in 
all cases). The central ray is directed to- 
ward the feet with an average angle of 35° 
(range of 30 to 40°) entering at the inferior 
border of the thyroid cartilage. This pro- 
jection is the "pillars" view described by 
Weir.» 

(2) The anteroposterior projection (Fig. 
2, 4 and B) was obtained primarily in 
Group B, but the oblique projection was 
added in many cases for further delinea- 
tion. In this view, the patient is supine with 
the head hyperextended in the median 
sagittal plane. The central ray is directed 
caudally 20-30? entering at the inferior 
border of the thyroid cartilage. This view 
was also utilized to supplement the oblique 
projection in selected cases in Group A in 
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Fic. 2. (4 and B) Anteroposterior projection. 


which further visualization was desirable. 
In some instances, a posteroanterior pro- 
Jection with similar centering and angula- 
tion was also used to improve detail. 

The short distance magnification tech- 
nique utilizing a fine focal spot was not 
attempted, since this equipment is not 
readily available in all Departments of 
Radiology.! The view of Buetti-Bauml for 
the lateral masses was also not utilized due 
to diffculty in obtaining reproducible ro- 
entgenograms of diagnostic quality.? This 
projection requires precise rotation of the 
cervical spine with caudal angulation of the 
central beam. Laminagraphy, stereoscopy, 
and flexion-extension studies were ob- 
tained when deemed necessary for addi- 
tional detail. 

Several different roentgenographic fea- 
tures of the lateral masses were recorded. 
The vertical height of the lateral mass in 
Groups A and B was measured at its mid- 
portion and at the most lateral aspect of the 
articulating surface. A single measurement 
of the height of the lateral mass at its la- 
teral aspect was made by calipers directly 
from the specimens in Group C. Measure- 
ments at the medial location were omitted 
when it was found that the reproducibility 
of measurements at this site was incon- 


stant. This was not true in the roentgeno- 
graphic measurements in patients where 
the medial aspect of the lateral mass was 
more clearly defined. 

The following definitions are presented 
to clarify the subsequent discussion: Uni- 
lateral compression is defined as a difference 
of more than 2 mm. in vertical height of the 
lateral measurement when compared to the 
opposite side. Bilateral compression is de- 
hned as a 2 mm. difference between the 
medial and lateral measurement of a single 
lateral mass, but seen bilaterally. It is noted 
that when compression is present, it is al- 
ways of the lateral portion of the lateral 
mass. The term compression is not intended 
to necessarily denote pathologic change and 
Is purely descriptive. 

The contour of each lateral mass was 
noted with attention to evidence of alter- 
ation in outline or trabecular pattern. Care 
was taken not to include measurements 
which would be influenced by degenerative 
or hypertrophic changes. 

RESULTS 

The structure of the groups is delineated 
in Table r. Unilateral compression is quite 
common and was found in 46 per cent of 
the total cases. Figure 3, 4 and B presents 


TABLE I 


SUMMARY OF CASES 


| Unilateral | Bilateral 
| Compression | Compression 

















Patients = Sa 
N Per | N Per 
INO. ` LN C ^ 
Cent Cent 
Group A 43 | 17 | 37 5 I2 
| | 
(20 male 
23 female) | 
| | | 
Group B | 51 26 ȘI | 13 26 
(29 male | 
| 22 female) 
Group € 15 | 7 | 47 | 
mcg tue | | | 
Total | 108 so | 46 i | 17 





examples of the variations of significant 
unilateral compression. Analysis of these 
data indicates that the incidence of asym- 
metry was one and one-half times greater 
in Group B than in Group A, despite the 
fact that the latter group included patients 
referred specifically for evaluation of the 
effects of trauma. In addition, 17 per cent 
of both groups had evidence of bilateral 
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compression of the lateral masses. Figure 4, 
A-D; is an example of the latter in which 
all views, including laminagrams, were 
utilized to delineate the changes of bilateral 
compression. The architectural pattern was 
normal in the laminagrams, although there 
appeared to be an increase in density with 
loss of the trabecular pattern seen in the 
anteroposterior view. This alteration was 
noted in many of the cases with unilateral 
compression as well as in those with bi- 
lateral compression. Figure 5, Z and B 
illustrates the changes of bilateral compres- 
sion which is unequal in its degree. 

The most common site of unilateral com- 
pression was the sixth cervical vertebra 
where compression was present in 36 of the 
108 cases (34 per cent). This increase in in- 
cidence at this level may be more apparent 
than real due to the influence of the posi- 
tion of the central beam at this level. The 
lateral mass projections are designed pri- 
marily for evaluation of the lower cervical 
segments and no data were obtained for 
levels cephalad to C4. The significance of 
the alignment of the central beam is 
diagrammatically represented in Figure 67. 
There is a gradual increase in the inclina- 





Fic. 3. Asymmetric compression at an articular pillar (arrows). (4) A C6 compression on the right. (B) A 
C6 compression on the left. 
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Fic. 4. Bilateral symmetric compressions of C6 (arrows). (4 and B) Oblique anteroposterior projections 
(C) Anteroposterior projection. (D1 and D2) Laminagrams of the right and the left side, respectively. 


tion of the plane of the articular facets with 
caudal progression. The appearance of the 
lateral masses is, therefore, modified by the 
obliquity of the incident rays in the upper 


cervical region. This obliquity creates 
magnification differences as well as a loss of 
detail which is best noted at the articular 
surface. These changes were much more 
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Fic. §. (4 and B) Bilateral asymmetric compression (arrows). 


apparent in the anteroposterior view due 
to the required extension of the head which 
varied considerably from patient to pa- 
tient. This additional difficulty in obtaining 
roentgenograms of consistent reproducibil- 
ity and of diagnostic quality has led to the 
abandonment of the anteroposterior pro- 
jection for routine use. It is utilized, at 
present, as a supplemental view for com- 
parative purposes with the oblique antero- 
posterior projection. 

The influence of age and the noted asym- 
metries are seen in Table 11. The age range 
of the 2 groups is comparable with a med- 
ian age of both in the midportion of the 
fifth decade. The incidence of changes were 
similar at all age ranges and consistent in 
their frequency throughout the decades. 
There was no observed relationship to the 
presence of degenerative disease of the 
cervical spine. The high incidence of 
changes in the younger age groups would 
militate against the association of degener- 
ative disease and significant compression. 


There was also no relationship between 
unilateral compression and the sex of the 
patient. These changes were noted in 44 
per cent of the female patients and 47 per 
cent of the males in the present series. 

Group C correlates quite well with the 
patient series in. frequency. of unilateral 
compression (Table 1). The direct measure- 
ments provided remarkable consistency in 
the average height of the lateral masses. 
These measurements also emphasize a 
gradual decrease in size with caudal pro- 
gression with an average height at the C3 
level of 8.6 mm. and 6.2 mm. at C7 with a 
progressive diminution in the segments be- 
tween these two levels. 

Delineation of changes in the apophyseal 
joints was dependent on positioning of the 
neck referable to the central beam in ac- 
cordance with Figure 64. Care was also 
necessary in interpreting these changes at 
the joint surface due to the overlap of the 
anteriorly placed portions of the transverse 
processes as illustrated in Figure 6, B, Cand 
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Fic. 6. (4) Diagrammatic representation of the changing angle of inclination of the apophyseal joints. (5) 
A midcervical vertebra as seen from above and laterally. (C) Standard anteroposterior view with a per. 
pendicular beam. (D) Anteroposterior view with 25? caudal angulation of the central beam. The lead shots 
on the right are placed on the posterior tubercle of Cs and the anterior tubercle of C6 and overlap the 
apophyseal joints in D. The metal disks are placed at the apophyseal joints. 


TABLE II 


UNILATERAL COMPRESSION RELATED TO AGE 































































































| Group A Group B Total with Unilateral 
Age Group SS Total Compression 
(yr.) Total Unilateral Total Unilateral Patents pma 
Mia Compression eus Compression No. Per Cent 
20 | I | O | 3 2 | 4 2 $O 
20-30 | 5 | O | 9 6 | I4 | 6 43 
340 | n 5 | 7 3 | 18 8 44 
41—50 | I4 7 | 12 5 | 26 I2 | 46 
a — — "— a = ne 
§ 1-60 | 9 3 | I4 7 21 | IO 44 
61—70 | 2 2 | 6 3 8 | 5 62 
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bro. 


D). In the projections for the lateral 
masses, it can be seen that the anterior and 
posterior tubercles of the transverse pro- 
cesses assume an alignment almost parallel 
to the central beam and overlap at the 
articular surfaces creating a pseudode- 
formity. This, at times, can resemble 
osseous fragmentation or a laterally placed 
avulsion type of fracture (Fig. 7D). The 
overlapping of the transverse process at the 
C7 level is more marked due to its larger 
size. The lamina, in some instances, may 
create a sclerotic line obliquely placed 


Pseudodeformities created by overlapping of the posterior elements. (.7 and B) Sclerotic appearing 
changes in an articular pillar (arrows) created by overlapping of the lamina. (C) Improper angulation of the 
central beam producing a pseudofracture. (D) Loss of detail of the apophyseal joint due to faulty tube 
angulation and the overlyirg tubercles cf the transverse process. 


across the articular pillar which may re- 
semble a healing fracture or old deformity 
(Fig. 7, 7 and B). Improper angulation of 
the central beam with resultant loss of de- 
tail of tne lateral mass is illustrated in Fig: 
üre 0. C and JD. 

Focal changes in the apophvseal Joints, 
which were clearly considered pathologic, 
were observed in less than 7 per cent of the 
cases (Fig. 8, ,2-D). Focal sclerosis, with 
evidence of degenerative changes, was seen 
at adjacent articulating surfaces and was 
sometimes accompanied by spur formation. 
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Fic. 8. Focal changes in the apophyseal joints. (/7 and B) Focal compression of Cs on the right (arrow) with 
spur formation. (C and D) Focal sclerosis of the apophyseal joint without loss of height at C3-4 on the left 
(double arrows) and C4-5 on the right (single arrows). 
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Less commonly, bilateral but focal apophy- 
seal degenerative changes were noted at 
different levels. 


DISCUSSION 


Relatively little information is available 
on the normal roentgenographic anatomy 
and variation of the lateral masses of the 
cervical spine. Standard radiologic text- 
books on the spine do not mention the 
necessity of special projections for adequate 
evaluation of the lateral masses.^? There 
seems to be little doubt that the standard 
projections of the cervical spine are not 
adequate to delineate these structures.'. 
Even with special views, there are serious 
problems in interpretation. 

The described difficulties introduced by 
the progressive change in angulation of 
apophyseal joints has been noted by 
others. The changing architecture of the 
cervical vertebrae creates additional pro- 
jectional problems. There is a normal tran- 
sition in the lower cervical region to a verte- 
bral pattern resembling the thoracic spine. 
The pedicles rotate medially with a de- 
crease in size of the lateral mass as the 
transverse processes enlarge and migrate 
posteriorly. The apophyseal joints then 
assume a more vertical alignment in the 
plane of the spinal canal. 

Several authors have emphasized the 
importance of adequate knowledge of the 
type of injury for an accurate analysis of 
the roentgenographic alterations.®:!6 If 
there 1s sudden hyperextension with the 
head in a midline position, the initial forces 
are transmitted to the odontoid with a 
downward crushing force which may frac- 
ture the lateral masses. With the head in a 
rotated position there 1s, however, more 
direct application of downward forces 
which may fracture a single lateral mass.” 
It has been shown in cadavers that the 
force required with these circumstances 1s 
not great.! These unilateral injuries readily 
occur if the person 1s looking in his rear- 
view mirror during a rear-end collision or 
during direct cranial trauma with the head 
turned to one side. 
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Abel! defined his criteria for the diagnosis 
of fracture of the lateral mass according to 
anatomic and microscopic observations, 
with roentgenographic criteria depending 
on gross deformity of both contour and in- 
ternal structure. He specifically comments 
that asymmetry and variation of height of 
a lateral mass are insufficient for the diag- 
nosis of a fracture and provide no data as to 
the frequency of these findings. He also in- 
sists on follow-up examinations and the 
demonstration of bone reparative change 
before making a definite diagnosis of recent 
injury. This requirement reflects his un- 
successful attempts to define a group of 
normal controls because, upon closer ques 
tioning, many could recall half forgotten 
traumatic episodes. He then reviewed 
several thousand chest roentgenograms 
with attention to the cervical spine and 
noted a significant incidence of abnormal- 
ities varying from 8.4 per cent below the 
age of 20 to 41 per cent at the age of 61 
years and over. These were recorded as ab- 
normal if there was marked irregularity 
with gross compressions and asymmetries. 
He concluded that the abnormalities were 
acquired and not congenital, based on the 
observation that the incidence was too ex- 
cessive at an early age to be related to aging 
alone. 

Despite these criteria, Abel later re- 
ported many fractures which manifested as 
compression of the lateral mass.? He also 
noted that, while these fractures may ex- 
tend into the facet surface, they are not 
characteristically a fracture of the joint 
surface. He presented pathologic evidence 
of fracture of a lateral mass in 1 case with 
a history of having fallen from bed 4 
months prior to death. This was mani- 
fested roentgenographically as unilateral 
compression. 

Other standard references to the cervical 
spine have not defined criteria for abnor- 
mality of the articular pillars." Described 
as abnormalities are compressions of the 
lateral masses as seen in the standard 
oblique or lateral projection. Penning” 
noted that these "compression fractures" 
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may be unilateral or bilateral allowing the 
articular facets to assume a more horizontal 
position and thereby give the articular 
pillars a triangular instead of a rhomboid 
form in the lateral view. As a result of this 
horizontal positioning, the corresponding 
joint spaces may then be seen in the stan- 
dard anteroposterior view, and these have 
been designated as "horizontal pillars.” 

Our study indicates that unilateral com- 
pression of the lateral masses is common 
and is unrelated to age or the presence of 
associated degenerative changes. The im- 
portance of this asymmetry and compres- 
sion remains in question. It certainly may 
be the result of trauma not recalled by the 
patient without careful questioning. The 
consistent frequency of asymmetry un- 
related to age in our series is at variance 
with Abel's observations and would seem 
more compatible with congenital rather 
than acquired origin, although both factors 
may be of etiologic significance. Regardless 
of its origin, it is apparent that compression 
cannot be utilized as conclusive evidence of 
recent trauma. 

Bilateral symmetric compression of the 
articular processes was observed in 2 pat- 
terns. À biconcave pattern of the lateral 
mass was not thought by Weir to be ab- 
normal.'^ It was commonly observed in our 
study but was usually created by promi- 
nence of laterally placed spurs in the mid- 
cervical region. These were made more 
prominent by the magnification created by 
obliquity of the central beam in the more 
cephalad parts of the spine. 

Bilateral lateral compression was seen 
much less commonly. This was always at 
the C6 or C7 level and more frequent in 
women, although there were insufficient 
cases for statistical conclusions. No archi- 
tectural abnormalities were noted in the 
laminagrams as demonstrated in Figure 4, 
A-D;. These changes appear most com- 
patible with individual anatomic variation. 

The influence of degenerative spondylosis 
can be evaluated relative to the age group- 
ings. There is no increase in asymmetry 
with advancing age and the sharp increase 
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past the age of 60 years was not noted, as in 
Abel's series analyzed from chest roent- 
genograms. There was no correlation ob- 
served 1n our patient material between de- 
generative changes and alterations in the 
lateral masses. Post-traumatic arthritic 
changes have been noted to develop within 
5 years about the level of a fracture of an 
articular process.? These changes are simi- 
lar to those illustrated in Figure 8, 4—D 
which certainly may be post-traumatic in 
origin even though no relevant history of 
trauma could be obtained from these pa- 
tients. Degenerative changes have been 
seen both ipsilaterally and contralaterally 
to the site of the fracture and were not only 
at the level of the lesion, but often one or 
two levels above the lesion.? Abel feels that 
these changes are secondary to minimal but 
definite realignment of the vertebrae in an 
abnormal position due to a relative ante- 
rior displacement of the superior articulat- 
ing facet. 

The clinical significance of true fractures 
of the lateral masses remains unproven and 
awaits an adequate series with clinical cor- 
relation. Abel indicates that these may be 
no more important than rib fractures rela- 
tive to the patients’ symptomatology.! It is 
certain, however, that these fractures may 
occur and are unrecognized in routine 
views. ?^ Regardless of the lack of clinical 
correlation, it behooves the radiologist or 
other physician caring for a patient with 
an extension-flexion injury to be fully aware 
of possible injury to the lateral masses 
which may not be appreciated without 
special projections. Caution should be 
utilized in the evaluation of the smaller 
posterior elements of the cervical spine be- 
cause of the wide range of anatomic vari- 
ation. A clear fracture line with follow-up 
roentgenograms demonstrating reparative 
effects is the only alteration that may be 
accurately related to a recent injury. 


SUMMARY AND CONCLUSIONS 


(1) Proper evaluation of the lateral 
masses of the cervical spine requires special 
projections. The oblique anteroposterior 
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projection provides optimum definition. 
Projectional and anatomic limitations, 
which affect the roentgen image, are dis- 
cussed. 

(2) Variations in the lateral masses are 
common with unilateral compression found 
in 46 per cent of cervical spines. Bilateral 
compression of lateral masses was seen in 
17 per cent of cervical spines. Compression 
was more frequent in a random series of 
patients than in a comparable series re- 
ferred for evaluation of the effects of 
trauma. 

(3) Compressions are unrelated to age, 
sex or degenerative change. 

(4) Observed variations in outline, tra- 
becular pattern and symmetry of the lateral 
masses do not necessarily indicate the 
effects of recent injury. Diagnostic findings 
of recent fracture are limited to demonstra- 
tion of the fracture line. The medical-legal 
implications of the above findings are self- 
evident. 


Mallinckrodt Institute of Radiology 
Washington University School of Medicine 
510 South Kingshighway Boulevard 

St. Louis, Missouri 63110 
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THE ABSENT CERVICAL PEDICLE SYNDROME: 
A- CASE IN CHILDHOOD” 


By ALAN E. OESTREICH, M.D., and LIONEL W. YOUNG, M.D. 


ROCHESTER, NEW YORK 


HE roentgenographic features of con- 

genital absence of a cervical pedicle 
allow its diagnosis. In patients with this 
anomaly, roentgenograms are generally ob- 
tained because of symptoms of pain, limb 
weakness or numbness referable to the cer- 
vical spinal cord. The combination of the 
symptoms and distinctive roentgenographic 
features forms the basis for the designa- 
tion, "absent cervical pedicle syndrome." 
Whereas the previously reported patients 
with this syndrome have been adults;?^ ?:?: 
12,13,14 this report concerns the syndrome in 
a I3 year old girl. 

Because of the apparent congenital ori- 
gin of this deformity, it would behoove the 
pediatrician to consider this possibility 
when confronted with a child who has 
neurologic symptoms and pain referable 
to the cervical column. The roentgenologic 
criteria for diagnosis of absent cervical 
pedicle on a congenital basis have been 
previously documented! ?5.7.912334 and 
will be re-emphasized 1n this paper. 


REPORT OF A CASE 


V.H.,a 15 year old girl, began to complain of 
right neck pain in August 1966. The pain was 
intermittent, sharp and specific to the right 
cervical and right scapular areas and occasion- 
ally radiated down the right arm to the elbow. 
In November 1966, this right-handed girl ex- 
perienced difficulty in writing and in turning a 
doorknob with her right hand. There were no 
bowel, bladder or lower extremity complaints. 

Because her neck pain persisted, in August 
1967, cervical column roentgenograms were ob- 
tained (Fig. 1, 47 and B; 2; and 3). The roentgen 
findings were: common right C3-C4 interver- 
tebral foramen due to absence of the right C4 
pedicle; an abnormal right C4 transverse pro- 
cess; and a malformed right C4 articulating 
pillar. Stereoscopic oblique roentgenograms con- 


firmed these findings. Pantopaque myelogra- 
phy demonstrated a widening of the cervical 
subarachnoid space with imprints of right nerve 
roots C3 and C4 extending toward a large dural 
pouch at the level of the common C3-C4 in- 
tervertebral foramen (Fig. 4, 47 and B). 

On physical examination (August 1967) gait, 
stature, coordination and reflexes were good. 
She had equivocal weakness in the right fingers 
with good strength elsewhere. No muscle atro- 
phy was noted. There was point tenderness over 
the C3-C; cervical spinous region. Her neck 
was supple but she had pain on flexion. 

Past history indicated that V. H. had had the 
following childhood illnesses: measles, mumps, 
chickenpox and German measles. She began 
walking at about 9 months of age but abruptly 
stopped walking about age of 1 year. À specific 
cause was not established, but with the aid of 
braces she was walking normally again by the 
age of 4 years. Normal menstrual periods had 
begun at the age of ro years. She had been 
emotionally stable and had been an excellent 
student. 

In May 1968, pain was still present despite 
physical therapy and was exacerbated by vig- 
orous activities. Physical examination was un- 
changed as well; hence, a cervical exploration 
was performed followed by posterior C2-C3-C4 
bony fusion (Dr. F. N. Zuck). No tumor mass 
was evident. In the right C4 area, subperiosteal 
dissection was carried anteriorly only to the 
base of the lamina to avoid disturbing the weak 
structures of the area since the right lamina ap- 
peared mildly hypoplastic. 

Follow-up roentgenography in August 1968, 
demonstrated posterior cervical bony fusion 
and no change in the appearance of the common 
C3-C4 foramen. 


ROENTGENOGRAPHIC FINDINGS 


Of the published case reports of absent 
cervical pedicle, 11 have presented roent- 
genographic findings. ?:5.67,9.12.1314 The age 
range has been 18 to 56 years. There has 


* From the Division of Diagnostic Radiology, Department of Radiology, University of Rochester Medical Center, Rochester, New 
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Fic. 1. V. H. (4) Left posterior oblique view of the cervical vertebral column. The right 4th pedicle is absent 
and there is a common C3-Cq foramen. Note the thin anterior right 4th transverse process. The 4th right 
articulating mass is displaced posteriorly so that the “canine tooth" of the 4th articular mass is missing 
from the vertical chain of such masses. (B) Artist's conception of the left posterior oblique view. 


been an almost equal sex distribution (5 
female, 6 male). In addition, Brocher and 
Etter? have reported a 3 year old boy with 
a complex of cervical abnormalities, in- 
cluding 3 absent pedicles and presence of 
only 5 cervical bodies, and Epstein‘ refers 
to an infant with several pedicles and neu- 
ral arches absent as part of a complex 
anomaly. The latter 2 reports will not be 
discussed in this article as absent cervical 
pedicle cases. 

In our case and in 8 of the previously re- 
ported cases, the following triad of abnor- 
malities has been present. In 3 previously 
reported cases the abnormal transverse pro- 
cess has not been explicitly included. 


I. ABSENT PEDICLE 


In the ipsilateral oblique view there is a 
large common foramen consisting of 2 ad- 
joining foramina uninterrupted by the us- 
ual pedicle (Fig. 1, 47 and B). Distinction 
from other causes of an enlarged foramen 
is important (see below). The absence of a 
pedicle can also be seen in the contralateral 


oblique view, when one of the vertical chain 
of consecutive pedicles, seen on end, is not 
present (Fig. 2). 


2. ABNORMAL TRANSVERSE PROCESS 


The posterior portion of the usual ipsi- 
lateral transverse process element is miss- 
ing; 7.e., the portion which in the normal is 
more closely associated anatomically with 
the pedicle. The anterior portion of the 
transverse process is often directed more 
straightward laterally than usual and no 
transverse foramen is formed. The absence 
of the pedicle highlights this transverse 
element in the oblique roentgenogram since 
no bone will now overlie the process on the 
same side (Fig. 1, 4 and B). 


3. DISPLACED ARTICULAR SEGMENT 


Some abnormality of the lateral mass 
containing the superior and inferior articu- 
lating facets of the involved vertebra is al- 
ways described. It appears that there has 
developed a re-arrangement of the remain- 
ing structures to lend some stability in an 
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abnormal situation of absent bone. Most 
often this articular segment 1s displaced 
posteriorly from the usually well-defined 
vertical chain of facets on that side of the 
cervical column in the oblique view. The 
fronto-posterior width of the double fora- 
men is increased consequent to the dis- 
placement. One or both of the articulating 
facets of this segment may or may not artic- 
ulate normally with the usual partner and 
may even be absent. In 1 case, the only 
change described was enlargement of the 
articular mass. 

In our patient, the right C4 pedicle is 
missing, resulting in a large C3-C4 inter- 
vertebral foramen (Fig. 1, Æ and B). The 


thin straight right C4 transverse process 1S 


| m 
hri 


Fic. 2. V. H. Right posterior oblique view. No right 
4th pedicle is seen. The other right pedicles are 
present, superimposed on the respective bodies. On 
the left side, a normal chain of articulating masses 
can be traced. 
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Fic. 3. V. H. Anteroposterior view. Asymmetry lat- 
eral to the 4th cervical vertebral body results 
from the absence of the pedicle on the right. A 
sharp right margin of the vertebral body 4 is 
noted and asymmetry of the 4th articulating 
masses. 


highlighted through the foramen in the 
oblique view. The articular segment is dis- 
s = cc 
placed posteriorly so that the normal "'ca- 
nine tooth” vertical chain of articulations 1s 
disturbed at the C4 level in the oblique 
with increased width, consequently, of the 
double foramen. 


MYELOGRAPHIC FINDINGS 


Four cases in prior reports had cervical 
myelographies. In 3 cases!®! it was found 
that 2 roots leave the cord to a common 
dural outpouching at the level of the anom- 
aly so that their level of exit from the spinal 
canal lies between the 2 levels of the sep- 
arate root exits on the normal contralateral 
side. In 1 case, the myelogram was re- 
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l'16. 4. V. H. (4) Pantopaque myelogram. An abnormal outpouching of contrast material at the level of the 
absent pedicle on the right (arrow) transmits the C3 and C4 nerve roots. The concavity of the column on 
the left, opposite, is unexplained. See text. (B) Artist's interpretation of the myelogram. 


ported as normal. In our case, there is also 
à common outpouching on the right be- 
tween the levels of the normal left-sided 
C3 and C4 dural pouches (Fig. 4, 4 and B). 
In addition, there is an unexplained con- 
cavity on the myelogram column on the 
left opposite the common pouch on the 
right. As indicated by the surgical explora- 
tion, this indentation does not represent 
tumor mass. Perhaps it represents a com- 
pensatory indrawing of dura mater or may 
represent an asymmetry of the interverte- 
bral disk resulting from instability at this 
level. In the case reported by Louvot e£ al.’ 
there was a large posterior disk herniation 
at the level of the absent pedicle. 


CLINICAL SYMPTOMS 

Our patient presented with pain (neck, 
shoulder, arm) and difficulty in writing. Re- 
view of the previously reported 11 cases 
with the absent pedicle anomaly indicates 
pain or some other neurologic symptom in 
7 (Table 1); stiff neck on flexion in 1;? and 
no information on the presence or absence 
of symptoms in the remaining 3 cases. 
Therefore, there is an association of the 
bony anomaly with pain or other neuro- 
logic symptoms in at least 8 of the 12 cases 
(67 per cent) reported. In 1 case, a 56 vear 


old woman, an associated disk herniation 
was demonstrated.? 


DIFFERENTIAL DIAGNOSIS 


The differential diagnosis for this syn- 
drome includes several entities, the most 
important of which is a transforaminal 
dumbbell tumor. The majority of such 
tumors are neurogenic (such as neurofib- 
roma or ganglioneuroma). The expansion 
of a foramen by a tumor may involve ero- 
sion or destruction of one or both of the 
adjoining pedicles, although often only par- 
tially. Erosion may also involve the body, 
the lamina, and the articulating mass. 
However, a tumor destroys an already ar- 
ranged structure so that it cannot be ex- 
pected that the articulating pillar will be 
re-arranged to provide bridging support for 
an abnormal stress pattern. Hence, poster- 
lor displacement of the articular element 
is not the pattern with dumbbell tumor. 
The finding of an enlarged foramen, even if 
the pedicle is not seen, with a normally in- 
tact vertical chain of facet articulations in 
the oblique roentgenograms indicates an 
entity other than congenital absent pedicle, 
most frequently the transforaminal tumor 
(Fig. 54). In some cases of these tumors, 
calcification may be present." A myelo- 
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TABLE Í 
SUMMARY OF CASES REPORTED IN THE LITERATURE 
| à 
head | Pedicle | Age c 
| Svmptoms 

PSUSADE | Absent | (yr.) PNE 

— -— n — m — -— — —— — —— — — -— = — -— — -— — — 
Hadley, 1946" Loc | 45 Slight neck pain 
Steinbach eż al., 1952” | KC | 28 Numbness in R 3rd and 4th fingers since birth 
Buetti, 1955? | L 6r | 26 Stiff neck on flexion 
Grasser and Klein, 1957° L Cr e * (no neurologic signs) 

= = | 3 | j : 
Abel, 1958! Lo6b5 | ^ " 
Zatz et al., 19654 R C6 | 46 Neck and scapula pain, tingling of both arms 

and legs 
Zatz et al., 1963" LES as Numbness of 4th and sth fingers 
Gaizler and Gaizler, 1563? L £s 34. Arm falling asleep, 1 year 
Wilson and Norrell, 1966*? R C4 28 R neck pain 3 vears, for months numb R upper 
| extremity, difficulty in writing 
Wilson and Norrell, 1966" L C6 | 18 * 
Louyot eż al., 1966? R C6 | 56 C7 radicular syndrome, associated with disk 
herniation 

Present Authors R C4 | I3 Neck, scapula, arm pain, difficulty in writing 








* No information concerning neurologic symptoms in the report. 








ic. 5. A. L. Neurolemmoma. (4) Right posterior oblique view. The left C6 pedicle has been eroded so that a 
large double foramen is seen. However, the chain of articular masses is intact. (B) Cervical pantopaque 
myelogram delineates the upper margin of the large leftsided dumbbell tumor. 
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gram demonstrates epidural impingement 
by a tumor (Fig. 2B). If no tumor is demon- 
strated, it may be appropriate to perform 
vertebral angiography to seek the much 
rarer entity of tortuous vertebral artery 
erosion of a pedicle.? In this rare condition, 
the artery may erode a pedicle and other 
nearby elements causing an enlarged inter- 
vertebral foramen. As discussed with the 
dumbbell tumor, articular mass re-arrange- 
ment should not be associated with the 
artery's effects. 

Incidentally, in the normal infant cervi- 
cal pedicles are not ossified in the first 
months of lifeJ9 Thus, roentgenographi- 
cally, no pedicle would be demonstrated; 
however, the pedicle is present as cartilage 
and should not be mistaken for the entity 
described in this report. 


SUMMARY 


An example of absent cervical pedicle 
syndrome is reported in a 13 year old girl 
who presented with unilateral neck, shoulder 
and arm pain, and difficulty in writing. 

"Roentgenographic and  myelographic 
findings of absent cervical pedicle on a non- 
tumorogenic congenital basis are demon- 
strated. 

In the 11 previously reported adults, at 
least 7 had symptoms of pain or other neu- 
rologic complaint. On the oblique cervical 
roentgenogram, at the level of the absent 
pedicle, there was a double vertebral fora- 
men, abnormally small transverse process 
and displaced lateral articular mass. The 
last finding 1s important in the differential 
diagnosis, particularly in regard to a dumb- 
bell neurogenic tumor in which case the 
articulating mass is not so displaced. 


Lionel W. Young, M.D. 

Division of Diagnostic Radiology 
Strong Memorial Hospital 
Rochester, New York 14620 
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IHE NOTCHED INFERIOR LAMINA* 
AN ANATOMIC VARIANT 


By RONALD D. HARRIS, M.D., and HARVEY L. HECHT, M.D. 


NEW YORK, NEW YORK 


HE shape of thoracic and lumbar ver- 
tebral laminae and the articulating 
processes forming the zygo-apophyseal 
joint usually excites little interest. In 
Gray’s textbook the laminae are described 
as "two broad plates directed dorsally and 
medially from the pedicles. ... The cau- 
dal parts of their ventral surfaces are rough 
for attachment of ligamentum flavum.’” 
Recently, a notch on the inferior surface 
of the lamina of T12, close to the inferior 
articular facet (Fig. 1,7), stood out quite 
prominently on oblique lumbar spine roent- 
genograms of a patient with low back pain. 
Thoughts of osteoid osteoma, Brodie's ab- 
scess, metastatic disease and fractured 
lamina led to laminagrams of T12 in both 
the anteroposterior and oblique projec- 
tions (Fig. 18), which showed this notch on 
the laminae of T11 and L1 as well. 


MATERIALS AND METHODS 


Thoracolumbar spine roentgenograms of 
100 patients at Columbia-Presbyterian 
Medical Center were examined. The series 
included lumbosacral spine roentgenograms 
of 50 patients who complained of low back 
pain, and intravenous pyelograms of zo 
patients without low back pain. The notch 
was best seen on the oblique pyelograms. 
Sex of the patient and uni- or bilaterality of 
the lesion were noted. 

A dried human skeleton on display in our 
department happened to demonstrate the 
notch on the T12 vertebra (Fig. 2.7). Lam- 
inagraphy was performed on the 2 patients 
who best exemplified the lesion (Fig. 2B) 
as well as on the display skeleton. Two 
autopsy specimens were dissected in the 





lic. 1. (4) Oblique roentgenogram of the lumbar 
spine showing a rounded notch in T11, T12 and 
L1 (arrow). (B) Laminagram redemonstrating the 
notch (arrow). 


Anatomy Department in order to identify 
any structure which might contribute to 
forming the notch. 

RESULTS 

Approximately equal numbers of females 
and males were examined. Asymptomatic 
patients demonstrated the lesion almost as 
frequently as those complaining of low 
back pain (Table 11). 

The notch was present at T12 in all ex- 
cept I case where it was visualized only at 
the Tır level (Table 1). Forty-seven per 
cent of all patients showed the anomaly. 
The notch appeared either oval (Fig. 1, 
A and B) or triangular (Fig. 3) and was 
best demonstrated by laminagraphy. 

Dissection of autopsy specimens showed 
that the ligamentum flavum attaches to 
the inferior border of the lamina as well as 
directly into the notch. Small interlaminar 
muscle fibers were also found in this area. 


* Presented at the Sixth Annual New York Roentgen Society Meeting, April 24-26, 1969, and the Seventeenth Annual Meeting of the 
Association of University Radiologists, San Francisco, California, May 8-10, 1969. 
From the Department of Radiology, College of Physicians and Surgeons, Columbia-Presbyterian Medical Center, New York, New 
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No nerve, artery or vein passed through or 
was related to the notch. 


DISCUSSION 


No anomalv of the inferior border of the 
lamina of thoracolumbar vertebrae has 
been previously described either in the 
radiologic or anatomic literature.!?/?/9 The 
usual anomalies described near the lamina 
are: 
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Fic. 2. (4) T12 vertebra 
with notch in inferior 
lamina (arrow). (B) 
Anteroposterior lam- 
inagram of a patient 
showing the notched 
laminae at Tir, T12 
and Li (arrows). 


Complete absence of the inferior ar- 
ticular process on I side.‘ 
Hypoplasia of the inferior articular 
facet.’ 

Absence of lamina.‘ 

Isolated apophysis of inferior facet of 
lumbar vertebra with an oblique fis- 
sure present on frontal roentgeno. 
grams.‘ 


The notch was found in 47 per cent of the 

















The Notched Inferior Lamina 
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TABLE I 
RESULTS 
Positive 
Total Patients —— — Tr | T12 L4 
No | Per Cent 
IOO | 47 | 47 6 | 46 4 
Male | 20 38.5 3 Bilateral 13 Bilateral 
52 | pope 
3R | SL aL, 
Female 2 56.3 I Bilateral | 21 Bilateral 2 Bilateral 
48 | | i 
| ob | R [| an 
cases examined roentgenologically and was Tr2 and is bilateral. There is no signifi- 
usually bilateral (34 of 47 cases). It was not cant sex predominance. Etiology of the 


related to the patients' symptoms since an 
equal number of asymptomatic patients 
had the anomaly. Although more fre- 
quently found in women, no statistically 
significant sex predilection was determined. 

The notched lamina is considered a nor- 
mal variant because of its consistent loca- 
tion, its bilaterality, and its presence in a 
large number of asymptomatic patients. 
Laminagi ‘raphy did not reveal a nidus or 
surrounding sclerosis as is usually seen in an 
osteoid osteoma or Brodie's abscess. A 
benign clinical course and negative skeletal 
surveys ruled out metastases. Lamina- 
graphy may aid in distinguishing the lesion 
from a fractured lamina whose sharp mar- 
gins may simulate the notch (Fig. 4, 4 and 
B). 

SUMMARY 

A notch in the inferior lamina of the 
lower thoracic and upper lumbar vertebrae 
is demonstrated roentgenographically and 
anatomically. It occurs most frequently at 


TABLE II 


CLINICAL SYMPTOMS 








———————————————ÉÉÉÉÉÉ 











Total | With Notch 
Asymptomatic 50 | 22 
Symptomatic 50 | 25 








notch is unknown. Its major significance 
lies in distinguishing the notch from pathol- 
Brodie's 


ab- 


ogy such as osteoid osteoma, 





Fic. 3. Oblique laminagram shows a triangular 
notch (arrow). 
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FIG. 4. (4) Right posterior oblique roentgenogram showing 2 irregular lucent lines on the inferior lamina 
near the zygo-apophyseal joint (arrow). (B) Laminagram demonstrating that these lucent lines form a 
notch in the lamina (arrow). 


scess, fractures and metastases 1n patients 2- Gray, H. The Anatomy of the Human Body. 
with back pain Twenty-eighth edition. Lea & Febiger, Phila- 
delphia, 1966, p. 116. 
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IHE SO-CALLED CONDYLOID FORAMEN 
IN THE HALF AXIAL VIEW* 


By J. C. GATHIER, M.D., and G. W. BRUYN, M.D. 


UTRECHT, THE NETHERLANDS 


N THE half axial view (anteroposterior 

Towne, occipital view) a radiolucent 
area may be seen occasionally just lateral 
to the margin of the foramen magnum. This 
is generally considered to be the condyloid 
foramen, while this area is also interpreted 
either as the condyloid canal or the condy- 
loid fossa. In a study of abnormal cerebral 
venous and dural sinus circulation in the 
cheiro-oral syndrome,! 1 instance was ob- 
served of such a condyloid foramen of con- 
spicuous size (Fig. 1). Inasmuch as the 
condyloid canal gives passage to an emis- 
sary vein connecting with the transverse 
sinus, it was inferred that an abnormally 
large condyloid foramen might imply the 
presence of an emissary vein of (pathologi- 
cally) large caliber. 

It is well-known that the condyloid canal 
and the condyloid fossa may show a marked 
difference in development. The anatomic 
literature, however, contains a remarkable 
paucity with respect to exact data on the 
variability of the condyloid canal and fossa. 

In the half axial view the roundish, fairly 
sharply defined area of radiolucency is prac- 
tically invariably projected "under" the 
upper outline of the petrous bone (Fig. 1). 
Noteworthy is the prevalence of another 
radiolucent area which is located a little 
more (medio-) dorsally than the one just 
mentioned (Fig. 2, 5 and 4). This second 
radiolucent area, in the half axial view, is 
projected always "above" the upper out- 
line of the petrous bone. In addition, this 
radiolucent area is distinguished by its cres- 
cent shape and by the fact that its medio- 
dorsal outline generally is sharper than the 
ventrolateral one. 


MATERIAL 


In view of the possible diagnostic value 
with respect to cerebral venous abnormal- 





^" 


FIG. 1. So-called condyloid foramen on the left side 
(arrow). 


ities and because of the differences in shape 
and location of these 2 radiolucent areas, a 
study was made to determine whether 
they were or were not the roen tgenographic 
representation of either the condyloid canal 
or fossa. This study was the more indicated, 
because to our knowledge a condyloid canal 
of a size as shown in Figure 1 is unknown in 


- 





FIG. 2. 


Crescent-shaped radiolucent area on the 
left side (arrow). 


* From the Neurological Department (Head: J. C. Gathier, M.D.) of the Central Military Hospital, Utrecht, the Netherlands. 
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l'1G. 3. Crescent-shaped radiolucent area on the left 
side (arrow); a condyloid canal of “normal” size 
on the right side (arrow). 


cranial anatomy, and conversely in the half 
axial view a radiolucent area conforming to 
the small size of a condyloid canal, such as 
generally revealed upon anatomic inspec- 
tion of the skull, is seldom noted. The size 
of the radiolucent area as shown in Figure 
3 may be consistent with the general size of 
the condvloid canal. 

1. In a collection of skulls, a specimen 
was found in which the termination of the 
right sigmoid groove exhibited a well-de- 
fined deepening (Fig. 5 and 6), indicating to 
the present authors a sigmoid fossa. No 
data were noted concerning its anatomic 
details in the pertinent literature, although 
we have repeatedly observed the presence 
of this sigmoid fossa since then. In 1 skull 





Fic. 4. Bilateral crescent-shaped radiolucent 
areas (arrows). 





Fic. 5. Local deepening at the termination of the 


sigmoid groove on the right side, with defect of 
the osseous floor. 


this fossa had attained such a size as to 
have led to a defect at its bottom (Fig. 5 
and 6). This fortunate circumstance greatly 
facilitated the topographic orientation and 
interpretation. The sigmoid fossa 1s lo- 
cated just dorsal to the jugular incisure, 
where the sigmoid (transverse) sinus bends 
sharply to the jugular fossa (Fig. 6). The 
opening of the condyloid canal is visible in 
the medial wall of the sigmoid fossa (Fig. 
6). Transillumination-photography of the 
skull in an incidence identical to that of the 
half axial view proves that the location and 
shape of the radiolucent area of Figure 1 
completely correspond with those of the 
sigmoid fossa (Fig. 7). Roentgenographic 
projection of the same skull in the half axial 
view reveals a radiolucent area in the same 
location on the right side (Fig. 8). In addi- 


Fic. 6. Magnification of Figure 5. The intracranial 
opening of the condyloid canal isindicated with an 
arrow. 
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tion, the transillumination picture shows 
that the condyloid fossa occupies a more 
mediodorsal site (Fig. 7). The roentgeno- 
gram further shows that the condyloid 
canal of which the size is known, together 
with the condyloid fossa, are not visualized 
and that on the left side a radiolucent area 
is absent, which is in complete agreement 
with the absence of a sigmoid fossa on the 
left side (Fig. 5). The transillumination pic- 
ture clearly shows the bone density sur- 
rounding the sigmoid fossa. The steep walls 
of the sigmoid fossa (Fig. 6) to all practical 
intents and purposes coincide with the in- 
cidence of the half axial view, which ex- 
plains the sharp outline of this radiolucent 
area. 

It may be concluded that the radiolucent 
area in the half axial view as represented in 
Figure 1 does not constitute the roentgeno- 
graphic representation of the condvloid 
canal or fossa, but of a particular anatomic 
detail of the sigmoid groove, for which, 
when presenting a particularly pronounced 
deepening, we propose the name of “‘sig- 





Fic. 7. Transillumination picture in half axial inci- 
dence; the arrow indicates the center of the fossa 
condylica. 


The So-Called Condyloid Foramen 
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Itc. 8. Roentgenogram of a skull with a fossa sig- 
moidea on the right side (arrow). 


mold fossa." Considerations of the nature, 
whether physiologic or pathologic, of the 
sigmoid fossa fall beyond the scope of this 
communication. 

2. The second type of radiolucent area 
(Fig. 2, 3 and 4) is encountered far more 
frequently than the one identified above. 
Its sickle-shape is conspicuous, although 
this is not always so marked. In a number 
of skulls we observed a far-medially located 
sigmoid (transverse) sinus, which coursed 
in such a way that undercuts the bone 
structure constituting the boundary of the 
foramen magnum (Fig. 9). In the trans- 
illumination picture (Fig. 10) the condyloid 
canal can be recognized on both sides; on 
the right side it presents nearlv in an ortho- 





FIG. 9. Undercutting of the bone mass of the foramen 
magnum margin by a far-medial coursing sigmoid 
sinus on the left side; the intracranial entry of the 
condyloid canal is hidden by the undercut bone- 
ridge; on the right side the opening of the condy- 
loid canal is seen (arrow). 





Fic. 10. Transillumination picture in exaggerated 
half axial incidence showing both condyloid canals 
in different presentation (black arrows); the white 
arrow indicates the “pedicle” of the undercut 
bone-arch on the left. 


grade fashion, on the left side its longitudi- 
nal course is fully outlined. The intracran- 
ial entry of the left condyloid canal is 
hidden by the undercut bone-ridge. In 
addition, the transillumination picture un- 
equivocally shows that the outline and the 
course of the condyloid canal correspond 
with the crescent-shaped radiolucency of 
Figures 2, 3 and 4. Moreover, the roentgen- 
ogram of this skull (Fig. 11) reveals a 
crescent radiolucency in the same location 
which is identifiable as the roentgeno- 
graphic representation of the condyloid 
canal. On the right side the sigmoid (trans- 





l'1G. 11. Roentgenogram showing the sickle-shaped 
radiolucent area on the left side (black arrow), and 
a roundish radiolucent area corresponding to the 
condyloid canal on the right side (white arrow). 
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verse) sinus has no far-medially running 
course and there is no undercutting (Fig. 
9); on this side the condyloid canal is well 
developed. Its direction corresponds with 
the half axial incidence, as is visualized in 
the transillumination picture (Fig. 10). 
This corresponds with the roundish aspect 
of the radiolucent area on the roentgeno- 
gram (Fig. 11). 

It appears that in skulls with a far- 
medially coursing (transverse) sigmoidsinus, 
as mentioned above, the course of the 
condyloid canal is more medial and hori- 
zontal. Moreover, it seems probable that 
the crescent-shaped aspect of the condyloid 
canal is determined also by the bone den- 
sity of the dorsolateral “pedicle” of the 
undercut bone-arch (Fig. 10 and 11). The 
medial location of the condyloid canal in 
the bone structure which constitutes the 
boundary of the foramen magnum can 
easily explain the sharp mediodorsal out- 
line. In. transillumination it could be es- 
tablished that the condyloid fossa is lo- 
cated dorsally to the condyloid canal and 
does not contribute in the crescency of this 
type of radiolucent area. 

Accordingly, it may be concluded that a 
typical radiolucent area in the half axial 
view as shown in Figures 2, 3 and 4 does 
constitute the roentgenographic represen- 
tation of a condyloid canal of which the 
peculiar course is the consequence of a far- 
medially coursing sigmoid (transverse) 
sinus. 


SUMMARY 


In the half axial view of the skull, 2 
different radiolucent areas just lateral to 
the margin of the foramen magnum mav 
occasionally be visible. 

The first one is projected "under" the 
upper outline of the petrous bone and is 
caused by a particular anatomic feature of 
the sigmoid groove, consisting of a local 
deepening which 1s described as fossa sig- 
moidea. 

The second one is more frequently noted; 
often shows a crescent shape and is located 


E 


Vor. 107, No. 3 


somewhat more mediodorsally: it consists 
of the condyloid canal. Its roentgeno- 
graphic shape and size in this view are de- 
termined by a more medial and horizontal 
direction. of the longitudinal axis of the 
canal, due to a far-medially reaching course 
of the sigmoid sinus, undercutting the 
osseous mass of the margin of the foramen 
magnum. 
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IHE PTERYGOPALATINE FOSSA AND CANAL* 


By GUY D. POTTER, M.D.T 


NEW YORK, NEW YORK 


HE inverted triangular. radiolucency 

which is formed by the pterygopala- 
tine fossa and canal is seen on every con- 
ventional lateral roentgenogram of the 
skull (Fig. 24). It is approximately 3 cm. 
in length, bounded above by the body of 
the sphenoid, anteriorly by the posterior 
wall of the maxillarv sinus and posteriorly 
by the pterygoid process of the sphenoid 
bone. Inferiorly, the pterygopalatine fossa 
becomes narrower, forming the pterygo- 
palatine canal (Fig. 1). Both the anterior 
and posterior walls can be seen on the lat- 
eral tomogram (Fig. 4D). 


ROENTGENOGRAPHY 


A true lateral skull roentgenogram will 
result in the superimposition of the 2 canals 
upon each other, making it difficult to 
analyze each canal separately (Fig. 24). 
However, if the head is rotated 10° away 
from the true lateral, then the 2 triangular 
radiolucencies can be appreciated as sepa- 
rate entities (Fig. 25). When the rotation 
exceeds 10°, then the outline of the ptery- 
gopalatine fossa and canal 1s no longer 
sharp (Fig. 2C). 


FRACTURES 


In cases of fracture, a lateral skull roent- 
genogram shows that instead of the 
smoothly contoured margins of a normal 
radiolucent triangle, these margins are 
angulated and actually interrupted. When 
both triangles are interrupted, this is proof 
that the fractures of the pterygoid plates 
are bilateral (Fig. 34). 

Coronal tomograms confirm that the 
pterygoid plates are fractured bilaterally 


(Fig. 3C). 





Fic. 1. Diagram of pterygopalatine fossa and canal. 
O-orbit. I=infraorbital canal. M= maxillary 
sinus. C=pterygopalatine canal. P=pterygoid 
process. l= pterygopalatine fossa. 


However, facial fractures involving the 
pterygopalatine canal and fossa do not 
necessarily have to be bilateral. Unilateral 
fractures also occur as proven on the 10° 
rotated lateral skull roentgenogram which 
demonstrates abnormal widening of one 
pterygopalatine fossa and canal following 
trauma. This widening is caused by frac- 
ture and angulation of the walls of the fossa 
and canal (Fig. 4/7). The other ptervgo- 
palatine fossa and canal may be completely 
normal (Fig. 44; and 4D). 

Sometimes fractures can be seen on lat- 
eral tomograms which were not apprecia- 
ted on conventional lateral skull roentgeno- 
grams (Fig. 4C). 


* Presented at the Seventeenth Annual Meeting of the Association of University Radiologists, San Francisco, California, May 8-10, 
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THE ‘BOWING SIGN" 


Changes in the ptervgopalatine fossa 
and canal are often seen in association with 
juvenile nasopharvngeal angiofibroma. An- 
terior bowing of the posterior wall of the 
maxillary antrum is a common finding in 
juvenile nasopharyngeal angiofibroma (Fig. 


54). 
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Fic. 2. (4) True lateral skull roentgenogram. 
(B) Lateral skull roentgenogram rotated 
10? away from the true lateral. (C) Lateral 
skull roentgenogram rotated 20° 


from the true lateral. 


away 


However, there is not only an anterior 
bowing of the posterior wall of the maxil- 
lary antrum, but there is also a posterior 
bowing of the posterior wall of the ptery- 
gopalatine fossa and canal, in cases of ju- 
venile nasopharyngeal angiofibroma (Fig. 
£4). Anteriorly, the posterior wall of the 


maxillary antrum 1s bowed forward. Pos- 
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teriorlv, the posterior wall of the pterygo- 
palatine fossa and canal is displaced back- 
ward. 

This 1s an importart distinction because 
If one refers only to the anterior bowing of 
the posterior wall of tae maxillary antrum, 
the implication is that there is a mass in 
the nasopharyngeal cavity which by slow- 
ing growing pressure on the posterior wall 
of the maxillary antrum caused it to bow 
forward. However, the actual widening of 
the ptervgopalatine fossa and canal by the 
anterior displacement of its anterior bor- 
der and the posterior displacement of its 
posterior border implies that the tumor has 
actively infiltrated into the pterygopala- 
tine fossa and canal and therefore is no 
longer confined to the nasopharyngeal cav- 


FIG. 3. (4) Lateral skull roentgenogram show- 


ing bilateral fractures of the pterygopalatine 
fossae. (B) Diagram of 4. (C) Coronal to- 
mogram of the pterygoid plates in the same 
patient. Arrows point to undisplaced frac- 
ture through the medial pterygoid plate on 
the left, and, in addition, displaced fractures 
of the right medial and lateral pterygoid 
plates. 


ity. This has a much more serious implica- 
tion than if there were no extension of the 
tumor outside the nasopharyngeal cavity. 

A widened infiltrated pterygopalatine 
canal can also be seen on the lateral tomo- 
gram (Fig. 54) in cases of juvenile naso- 
pharyngeal angiofibroma. 

The anterior bowing of the posterior wall 
of the maxillary antrum is seen not only in 
juvenile nasopharyngeal angiofibroma, but 
also in squamous cell carcinoma of the naso- 
pharynx (Fig. 6.4). 

The lateral tomogram may reveal bone 
destruction of the posterior wall of the 
pterygopalatine fossa and pterygoid plates 
(Fig. 65). Therefore, the anterior displace- 
ment of the posterior wall of the maxillary 
antrum is not unique to juvenile naso- 
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Fic. 4. (4) Lateral skull roentgenogram, slightly rotated, showing that one pterygopalatine fossa and 
canal is normal (vertical arrow in B). The other pterygopalatine fossa and canal are abnormally widened 
(horizontal arrow in B) and a fracture line is seen through its posterior wall. There is also a fracture frag- 
ment of the anterior wall displaced anteriorly (double arrow in B). (B) Diagram of 4. (C) Lateral tomo- 
gram of the same patient through the fractured pterygopalatine fossa and canal showing abnormal widen- 
ing (horizontal arrow), displaced fracture fragment of superior portion of anterior wall (double arrow), and 
a linear fracture extending posteriorly from the pterygopalatine fossa through the pterygoid process itself 
(vertical arrow). This pterygoid process fracture is not seen on 4, the lateral roentgenogram. (D) Lateral 
tomogram of the same patient through the normal pterygopalatine fossa and canal showing the normal 
contours (arrows). 
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ic. 5. (4) Lateral skull roentgenogram of a patient who hasa juvenile nasopharyngeal angiofibroma. An- 
teriorly, the posterior wall of the maxillary antrum is bowed forward (arrow). Posteriorly, the posterior 
wall of the pterygopalatine fossa and canal is displaced backward (arrow). Between these two margins one 
can see the normal contour of the unaffected pterygopalatine fossa and canal on the other side (vertical 
arrow). (B) Lateral tomogram of the same patient as in 4 through the affected pterygopalatine fossa and 
canal. Arrows point to widened fossa and canal. (C) Normal lateral tomogram for comparison showing 
normal width (arrows). 


pharyngeal angiofibroma, although this is rior bowing of the posterior wall of the max- 
the most common cause for this sign. illary antrum seen on conventional roent- 

The real significance of this sign is that if  genograms confirms that the tumor 1s no 
there is a known angiofibroma, the ante- longer confined to the nasopharynx. 
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liG. 6. (4) Lateral skull roentgenogram of a patient who has squamous cell carcinoma. Note the abnormal 
anterior bowing of the posterior wall of the maxillary antrum (horizontal! arrow). The normal pterygopala- 
tine fossa and canal can also be seen (vertical arrow). (B) Lateral tomogram of the same patient as in 4 
through the affected pterygopalatine fossa and canal. There is anterior bowing of the posterior wall of the 
maxillary antrum (W) but the posterior wall of the pterygopalatine fossa and canal is destroyed (P). 


O=orbit. R — roof of the orbit. 


SUMMARY 


In order to analyze each pterygopalatine 
fossa and canal separately, the lateral skull 
roentgenogram should be obtained with 
the head rotated 10° away from the true 
lateral. 

Following facial trauma, angulation or 
interruption of the pterygopalatine fossa 
and canal indicates fractures through the 
maxilla going as far posteriorly as the ptery- 
gold processes and probably involving them 
also. 

Juvenile nasopharyngeal angiofibroma 
may widen the pterygopalatine fossa and 
canal indicating that the tumor is no longer 
confined to the nasopharynx but has infil- 
trated into the pterygopalatine fossa and 
canal. 

A case is reported of anterior bowing of 


the anterior wall of the pterygopalatine 
tossa and canal caused by squamous cell 
carcinoma. 
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ANGIOGRAPHIC STUDY ON THE VERTEBRAL 
ARTERY IN CASES OF DEFORMITIES OF 
THE OCCIPITOCERVICAL JOINT* 

By F. P. BERNINI, M.D,t R. ELEFANTE, M.D.,t F. SMALTINO, M.D.f 
and G. TEDESCHI, M.D.t 


NAPLES, ITALY 


an concept of a dominating or single 
vertebral artery now appears to be an 
accepted fact in the anatomic and radio- 
logic literature.? In addition to being of a 
smaller caliber on the opposite side, one of 
the vertebral arteries may be hypoplastic 
(9 per cent of the cases in the anatomic 
material of Silverstein"), may end directly 
in the inferior cerebellar artery (0.2 per cent 
according to Krayenbühl and Yagargil®) or 
may be completely absent (3 per cent re- 
ported by Powers eż a/.?). 

Angiography showed that vascular 
anomalies occur even in cases of malforma- 
tion of the occipitocervical joint. A hypo- 
plasia of a vertebral artery was present in 1 
patient of Becker! with occipitalization of 
the atlas and a basilar impression. Janeway 
et al. and Legré et al. reported dysgenesis 
of one or both of these arteries; while the 
vertebral artery was probably absent in 1 
of the cases of Djindjian and Hurth.* These 
are, however, unusual findings and accord- 
ing to thereports examined, it does not seem 
that they have frequently been noted. 

Formerly, some of us? found morpho- 
logic and functional changes of the verte- 
bral artery coexisting with malformation of 
the occipitocervical joint. We observed 
other cases of anomaly of the caliber and 
ending of the vertebral artery. This paper 
Is a report of our findings. 


MATERIAL AND METHOD 


Twenty-five patients affected by basilar 
impression were studied; the majority of 
them also showed occipitalization of the 
atlas; 100 persons without abnormalities at 


the joint were used as a control group. 


Every case was subjected to bilateral ver- 


tebral arteriography by means of an in- 
jection in the brachial artery.” 


RESULTS 


Caliber and ending changes of the verte- 
bral artery were visualized in 6 patients 
with anomaly of the joint; in 3 the artery 
was of a reduced caliber and ended in the 
inferior cerebellar artery (Fig. 1, 4 and B); 
in the other 3 cases the artery was filiform 
and it was possible to follow its course up to 
the level of the bone malformation (Fig. 
3; 5; and 7, Æ and B). 

In the control group of 100 persons with- 
out any anomaly of the occipitocervical 
joint, only once did the vertebral artery on 
one side show a reduced caliber, and it 
ended into the inferior cerebellar artery. 

Generally these vascular anomalies were 
accompanied by hypertrophy of the verte- 
bral artery on the opposite side (Fig. 2; 4; 
and 6). 

Neurologic symptomatology of circula- 
tory deficiency occurred in only 2 patients, 
54 and 61 years of age, respectively. In the 
first case, within a period of nearly 6 
months, the onset and development of 
motor and trophic impairment of the arms 
and a paralysis of the left 12th cranial nerve 
were observed. In the second case, nearly 1 
month later, a severe complete cerebellar 
syndrome was noted. 


DISCUSSION 


From these data, it can be deduced that 
the modification of the caliber and ending 
of the vertebral artery is quite frequent in 
patients with malformation of the occipito- 
cervical joint. This finding suggests that 
there is an embryogenic factor in the eti- 


* From the Departments of Radiology,t and Neurosurgery,} Neurological Clinic, University of Naples, Naples, Italy. 


526 





liG. 1. (4 and B) Right vertebral angiograms. A thin vertebral artery 1s followed 
directly by the inferior cerebellar artery (arrow). 


ology of this disease. In fact, the first 6 in- 
tersegmental arteries, after penetrating 
through the cervical mesoblastic segment, 
contribute to the formation of the verte- 
bral artery, thus establishing anastomotic 
connections between them, while at the 
same time, an interruption with the aortic 
back root occurs.^? Any kind of embryo- 





Fic. 2. 


Left vertebral 
angiogram. A hypertrophic vertebral artery arches 
on the bone in the first part of the V4 tract 
(arrow). 


Same case as in Figure r. 


genic abnormality might pathologically 
affect the bone and vascular development, 
or, as Janeway and associates! assume, a 
cranial or high cervical anlage abnormality 
might influence the development of more 
proximal portions of the vertebral artery. 

Experience, up to now, prompts us to 
stress the utility of the routine use of verte- 
bral angiography in subjects suffering from 
malformation of the occipitocervical joint. 





lic. 3. Left vertebral angiogram. The filiform verte- 
bral artery can be followed as far as its entrance 
into the skull (arrow). 
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lic. 4. Same case as in Figure 3. Right vertebral 
angiogram. The vertebral artery displays a hump 
in the V3 tract. The caliber is normal. 


In these cases, the vertebral artery may be 
altered in its pathway depending on the 
degree of the bone anomaly, may be com- 
pressed during the head movements, or 
show actual dysgenesis. 

These findings seem to support the hy- 
pothesis that there is a vascular factor re- 
sponsible for the neurologic symptoms of 





The filiform 
artery ends near the bone defect. 


Fic. «. Left vertebral angiogram. 
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these patients. The importance of this 
mechanism is clinically more evident in 
older patients, in whom arteriosclerosis 1m- 
pairs the unsteady equilibrium 
and causes severe neurologic disturbances. 
[t is our opinion that surgical therapy 
should be based on evaluation of the clini- 
cal status and the pneumoencephalographic 
and arteriographic data, since the 
drome has a complex pathogenesis depend- 
ing on compressive and ischemic phenom- 
ena. 


previous 


syn- 


SUMMARY 


Vertebral arteriography was performed 
on 25 patients affected by basilar impres- 
sion and was compared with those of 100 
control subjects who had no malformation 
of the occipitocervical joint. 

The comparative analysis of these cases 
showed a significantly higher incidence of 
anomalies in caliber and ending of the ver- 
tebral artery in patients with bone mal- 
formation. 

* [n the authors’ opinion, an altered em- 
bryogenic vola ud. is responsible for 
these ch: ange 





Right ve rtebral 


as in Figure 5. 
angiogram. The hypertrophic vertebral artery dis- 
plays a hump in the horizontal part of the V3 
tract. 


Fig. 6. Same case 
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Fic. 7. (4 and B) Left vertebral angiograms. The filiform shape of the vertebral artery ends at the level of 
the bone anomaly. A muscular branch is hypertrophic. 


F. P. Bernini, M.D. 
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ULCERATED ATHEROMA OF THE CAROTID 
ARTERY: ARTERIOGRAPHIC APPEARANCE* 


By FRANK E. MADDISON, M.D.,f and WESLEY S. MOORE, M.D., F.A.C.S. 


SAN FRANCISCO, CALIFORNIA 


RANSIENT cerebral ischemic attacks 

are completely reversible episodes of 
cerebral dysfunction because of focal ische- 
mia. Although several theories may explain 
their origin, only two are currently ac- 
cepted; both relate to atherosclerosis of the 
cerebral vessels.? The first is based on hemo- 
dynamics. With stenosis of a carotid ar- 
tery, a pressure drop is produced and cere- 
bral perfusion falls below a critical level, 
thus causing the symptoms. The second 
implicates emboli arising from an athero- 
sclerotic plaque, which may or may not 
produce a stenosis. The plaque is irregular 
in contour, forming a nidus for the genera- 
tion of emboli. To validate this second 
theory, Moore and Hall! operated on 9 pa- 
tients because of ulcerated atheromas of 
the carotid arteries and transient ischemic 
attacks. The carotid artery was not stenotic 
in any of these patients. The complete re- 
lief of symptoms after operation (follow-up, 
I year) was attributed to removal of a 
source of emboli. 

A review of the preoperative arterio- 
grams of these patients leads us to believe 
that ulcerated atheroma can be diagnosed 
frequently by arteriography. 


MATERIAL AND METHOD 


The reports of 123 carotid arteriotomies 


performed at the Veterans Administration 
Hospital, San Francisco, from May 1965 
to September 1968 were reviewed. In 44 
instances (34 patients, Io with bilateral 
ulcers), ulcerated atheroma with or with- 
out stenosis was described. The ages of the 
patients (all men) ranged from 45 to 80 
(mean age, 63 vears). An additional two 
arteriotomies were performed on the basis 
of clinical symptoms and arteriograms, but 
ulcerated atheroma was not evident. The 
preoperative arteriograms were then re- 
viewed and correlated with the surgical 
findings. 


RESULTS 


All but r of the 46 arteriograms were 
technically satisfactory. Their classification 
and correlation are presented in Table 1. 
Our technique of evaluation of cerebrovas- 
cular insufficiency includes arch aortog- 
raphy and selective opacification of the 
carotid artery.! Usually, therefore, at least 
2 views of each carotid artery were avail- 
able. The ulcers in most instances were 
best viewed in the lateral projections (Table 
11). The appearance on all the diagnostic 
(7.e., 25) arteriograms resembled that of an 
ulcer as 1s seen in the barium-filled stomach 
or duodenum (Fig. 1, ,4-F). Some ulcers 
were small (Fig. 1, 7-C), others much larger 


TABLE I 








Diagnostic of Ulcer 








ARTERIOGRAPHIC INTERPRETATION OF 45 SURGICALLY PROVED CAROTID LESIONS 











Ulcer Suspected Negative for Ulcer 





Arteriographic interpretation of 
surgically proved: 
Ulcerated atheroma 25 
Atheroma without ulcer I 











* From the Departments of Radiology and Surgery, University of California School of Medicine and the Veterans Administration 


Hospital, San Francisco, California. 


T Present Address: Department of Radiology, Milwaukee County General Hospital, Milwaukee, Wisconsin. 
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(Fig. 1, D-F). The luminal diameter of all 
these appeared to be locally increased as 
though a normal vessel wall existed be- 
tween 2 atherosclerotic plaques, a highly 
unlikely occurrence. It was this appear- 
ance that established its inclusion in the 
"suspicious" category (Fig. 2, £ and B). In 
each instance, the ulcer was situated within 
2 cm. of the bifurcation of the carotid ar- 
tery. Similar appearing lesions were not 
seen at other levels, but atheromatous le- 
sions were observed elsewhere in the carotid 
vessels of some of these patients. 

The two instances originally misdiag- 
nosed as ulcer are presented in Figure 3, 
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TABLE Il 


SUPERIORITY OF LATERAL PROJECTION OVER 
FRONTAL AND OBLIQUE PROJECTIONS 














Arterio- Frontal . 
: Lateral die Oblique 
graphic (selective as 
S49 (selective (arch Total 
interpre- <<. -. orarch  .. 4 « 
» Injection) ... .. . injection) 
tation : ^ injection) - 
) ^? ^r 
Diagnostic 20 4 I 25 
I5 


Suspected II O 3 





4 and B. Two of the false negative cases 
are illustrated in Figure 4, 7 and B. In one 
(Fig. 4/7), the ulcer was filled with throm- 
bus at the time of operation (and presum- 





Fic. 1. (/4—F) Examples of carotid arteriograms diagnostic of ulcerated atheroma. In each 
instance, an arrow denotes the ulcer. 
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liG. 3. False positive diagnosis of ulcer. (4) The dilated area (arrow) was in fact poststenotic distal to a 
severe web-like stenosis. (B) An ulcer was suspected, but at operation the vessel contained only a small 
atherosclerotic plaque at the distal end of what had been suspected as ulcer. 
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Fic. 4. (4 and B) Two examples of false negative arteriograms. Although both show mild stenosis, 
ulceration is not evident. The ulcer in 4 was filled with thrombotic debris at operation. 


ablv also at the time of arteriography). 
Failure to see the ulcer in 4 other patients 
could not be explained. 


DISCUSSION 


An earlier report? indicated that the pre- 
operative diagnosis of ulcerated atheroma 
by arteriography was impossible. Our re- 
view indicated that it is obtainable by mul- 
tiple projections of arteriograms of good 
quality. 

Approximately half of the arteriotomies 
had been performed for removal of a steno- 
sis. Stenosis alone is an accepted indication 
for operation in the presence of referable 
symptoms. The cases included in this report 
of coexisting stenosis and ulceration, serve 
primarily as additional illustrations of the 
appearance of the ulcers. Of particular note 
are 4 of the ulcerations, without significant 
stenosis, that were observed in the lateral 
projection. Oblique or frontal projections 
of these showed no evidence of ulcer. 

Ulcerated atheroma appears more likely 


to produce emboli and transient ischemic 
attacks than does a nonulcerated atheroma. 
Data to prove this, however, are not avail- 
able, but, if true, the correct diagnosis is 
even more urgently necessary. 


SUMMARY 


Ulcerated atheroma of the carotid artery 
with its consequent thrombogenesis and 
embolization has been considered a cause 
of transient cerebral ischemia. 

The diagnosis of ulceration was made by 
arteriography in 25 of 43 surgically proved 
cases and suspected in an additional 13. 

Arteriograms in multiple projections and 
of good quality to show the carotid bifurca- 
tion are necessary for the correct diagnosis. 

"Screening" arteriography, with oblique 
views of the bifurcation area of the carotid 
artery, does not adequately rule out this 
entity. 

Department of Radiology 
University of California 


San Francisco Medical Center 
San Francisco, California 94122 
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THE ASSOCIATION OF CEREBELLAR TONSILLAR 
HERNIATION WITH BASILAR IMPRESSION 
INCIDENT TO PAGET'S DISEASE* 


By BERNARD S. EPSTEIN, M.D., and JOSEPH A. EPSTEIN, M.D. 


NEW HYDE PARK, NEW YORK 


ECONDARY basilar impression 1s asso- 

ciated with advanced Paget's disease of 
the skull quite often. Hearing loss, the 
most common complication, is due to pres- 
sure on the auditory nerve caused by in- 
volvement of the petrous bone. Seventh 
nerve involvement apparentlv does not oc- 
cur.’ Primary basilar impression, usually a 
skeletal derangement of the cranioverte- 
bral junction, is known to present symp- 
toms of compression of the spinal cord, the 
brain stem, the cerebellum, the basilar and 
vertebral arteries, the fourth ventricle and 
the foramina of Magendie and Luschka. 
2,5,15,30 Such consequences are less frequent 
with secondarv basilar impression, and 
when thev do occur, are considered to be 
slowly progressive. Bull eż 47.* briefly men- 
tioned 4 such cases in their 1959 report on 
20 patients with secondary basilar impres- 
sion due to Paget’s disease, and noted 11 
others in the literature. Later, Bricaire eż 
al? observed that about 30 similar in- 
stances had been recorded. 

We report here 2 patients with Pagetoid 
basilar impression, both with rapidly pro- 
gressive symptoms of severe brain stem and 
upper cervical cord compression. Death 
occurred after decompressive suboccipital 
craniectomy and laminectomy in one. The 
other died suddenly while awaiting treat- 
ment for a fractured femur. Both had her- 
niation of the cerebellar tonsils, recognized 
in one by pantopaque myelography before 
operation, and in the other at necropsy. 
The brain stem and posterior fossa com- 
pression in our patients probably was 
augmented by the tonsillar herniation. 
Prompt recognition of this condition is 
important because adequate surgical de- 


compression can result in significant relief 
of symptoms.” 


REPORT OF CASES 


Case r. J. R., a 57 year old woman, noted 
sudden and progressive inability to swallow, 
incontinence of urine, and weakness of all 4 
extremities 2 weeks before admission. She was 
known to have Paget’s disease limited to her 
skull for about 5 years. She had been hos- 
pitalized elsewhere prior to admission, and after 
being given supportive treatment, was trans- 
ferred for surgery after being seen in consulta- 
tion (J. A. E.). Her diagnosis on admission was 
bulbar and medullary compression incident to 
Paget's disease. 

She was alert, oriented, but uncomfortable 
because of inability to swallow her saliva. 
Coarse ronchi were heard over her chest. She 
was unable to walk because of extreme weak- 
ness, but could move her extremities. Her blood 
alkaline phosphatase content was 105 mg. per 
cent. 

Roentgenographic examination of her skull 
showed advanced Paget’s disease with pro- 
nounced basilar impression and extensive in- 
volvement of the base. The inferior aspect of the 
sphenoid was markedly thickened, as were the 
clivus and the basiocciput. Her first cervical 
vertebra showed no bone change. The anterior 
arch was 1.5 cm. from the anterior rim of the 
foramen magnum, but its spinous process was 
in contact with the occipital bone. The anterior 
rim of the foramen magnum was tilted up- 
wards. Bull’s angle was well above normal, 
measuring 25 degrees. Chamberlain’s line and 
McGregor’s line passed about 3 mm. below the 
tip of the dens (Fig. 1). Fischgold's line passed 
through the base of the dens. A vertical mea- 
surement taken from a perpendicular drawn 
from McGregor’s line to the most convex por- 
tion of the base of the skull was 3.8 cm., as com- 
pared with a normal measurement of from I to 


* From the Department of Radiology and the Division of Neurological Surgery, The Long Island Jewish Medical Center, New Hyde 


Park, New York. 
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Fic. 1. Lateral laminagram of the skull base reveals 
extensive Paget's disease of the sphenoid and the 
occipital bones. Note the diminution of the air 
space within the sphenoid sinus. The anterior arch 
of the atlas is well apart from the upward dis- 
placed basiocciput. The spinous process of the 
first cervical vertebra is in contact with the oc- 
cipital bone. McGregor’s line passes through the 
inferior portion of the dens, even though the dens 
is well outside the foramen magnum. A vertical 
line drawn from McGregor's line to the uppermost 
portion of the convex curve of the basilar in- 
vagination measures 3.8 cm. 


1.5 cm. This measurement will be described 
later. 

A skeletal survey disclosed no other evidence 
of Paget’s disease. 

A right brachial angiogram showed the 
basilar artery to be thin, and closely approx- 
imated to the thickened clivus. The diameter of 
the right vertebral artery was normal, but the 
vessel was elongated as it followed the contour 
of the basilar impression. The posterior in- 
ferior cerebellar arterv, better identified on sub- 
traction films (Fig. 2, Æ and B), approached the 
posterior rim of the foramen magnum but did 
not pass below this level. 

Pantopaque myelography revealed an arcuate 
block convex caudad at the level of the neural 
arch of the second cervical vertebra, indicating 
tonsillar herniation. This corresponded well 
with the surgical observations (Fig. 3, .7-C). 

Laminectomy of the first and second cervical 
vertebrae was followed by suboccipital crani- 
ectomy, with opening of the foramen magnum 
and reflection of the dura mater. The foramen 
magnum was invaginated upwards by the 
softened occipital bone, which was extremely 
vascular, and bled vigorously. When the cere- 
bellar surfaces, the medulla oblongata and the 
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upper cervical cord were exposed, downward 
extensions of the cerebellar tonsils to the second 
cervical vertebra was encountered. The cere- 
bellar surfaces appeared abnormal. At first 
glance it was thought that a tumor might be 
present. However, it was determined that the 
altered tissues reflected compression incident to 
basilar invagination and tonsillar herniation. 
When the tonsils were amputated normal pul- 
sations of the cerebellum appeared, and cere- 
brospinal fluid began to flow into the basilar 
cisterns. The kinked, fattened medulla and the 
concave inferior cerebellar surfaces were clearly 
evident at this time. The dura was left open 
and the wound was closed. The patient was re- 





Fic. 2. (4) Right brachial angiogram. The vertebral 
artery is elongated and is convex dorsad as It 
passes through the deformed foramen magnum. 
The basilar artery is rather thin. Part of this may 
be due to streaming. The posterior inferior cere- 
bellar artery can be seen just posterior to the 
proximal portion of the basilar artery as it passes 
above the first cervical posterior arch. (5) Sub- 
traction study of the same film. 
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turned to the recovery room in fair condition, 
with well maintained vital signs. 

During the days after operation she had no 
difficulty in. breathing and recovered. some 
muscle strength. On the sixth postoperative 
day she had an abrupt respiratory arrest, and 
was found comatose. Her pupils were dilated 
and fixed. The corneal reflexes were absent. Her 
blood pressure was maintained with aramine, 
and respiratory assistance was provided. She 
expired on the ninth postoperative day. Per- 
mission for necropsv was denied. 

Case rr. G. H., a 68 year old man, was known 
to have Paget's disease for over 20 years with 
involvement of the pelvis, femurs, skull, clavi- 
cles and other bones. He was admitted after 
suffering a subtrochanteric fracture of the right 
femur. On questioning him, it was learned that 
he had had increasing deafness, dizziness and 
loss of balance for 1 year. This had been at- 
tributed to hypertension, for which he had been 
under treatment. 

Roentgenographic examination of his skull 
revealed advanced Paget's disease and basilar 
impression, with extensive basilar involvement. 
The hard palate was markedly thickened by 
Pagetoid changes. The first cervical vertebra 
was difficult to identify because its anterior as- 
pect was in contact with the foramen magnum. 
Its spinous process was embedded in the oc- 
cipital bone. Bull's angle was measured as 28 
degrees. McGregor's line, Chamberlain's line 
and Fischgold's line were indicative of basilar 
impression. No particular significance was at- 
tributed to this obvious change. The height of 
the impression measured vertically from Mc- 
Gregor's line was 3.8 cm. 

After being given emergency treatment for 
his fractured femur, he was scheduled for 
operation the next morning. He was comfort- 
able and without complaint until half an hour 
before operation, when he suddenly expired. 
Death was attributed to pulmonary embolism. 

At necropsy his lungs were mildly congested, 
but otherwise were clear. The pulmonary ar- 
teries were normal. The positive findings were 
limited to the skull and the brain. The calvarium 
was markedly and irregularly thickened and 
densely sclerotic. It measured over 3 cm. in 
some areas, and had the appearance charac- 
teristic of Paget's disease. The base of the skull 
was soft, and presented a pinkish discoloration 
on section. The basilar surface of the brain was 
concave, broadened, and tnvaginated towards 
the cranial cavity. The entire pons and mid- 


Cerebellar Tonsillar Herniation 








Fic. 3. (4) Pantopaque myelogram discloses a cup- 
shaped deformity in the head of the pantopaque 
column at the level of the second cervical vertebra. 
(B) Photograph taken at operation. Both cere- 
bellar tonsils are herniated down to the level of the 
second cervical vertebra and are impressed against 
the dorsal aspect of the cord. (C) Outline drawing 
made at operation to show the configuration of the 
herniated tonsils and their relationship to the fora- 
men magnum. 


brain were deeply impressed. À prominent cere- 
bellar pressure cone was present, and the cere- 
bellar tonsils were herniated over the medulla 
oblongata and the upper cervical cord for over 
2.5 cm. The medulla oblongata was swollen, 
voluminous, and surrounded by the herniated 
cerebellum and the tonsillar extensions bi- 
laterally. 

Death was attributed to sudden loss of brain 
stem function. 


DISCUSSION 
Basilar invagination with Paget’s disease 
Is attributed to the combined effect of 
softening of the base of the skull, increased 
weight of the cranium and upward thrust 
of the cervical spine. This results in an in- 
verted saucer-shaped basal convexity. The 
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petrous tips are directed upwards and an- 
teriorly. The foramen magnum is tilted up- 
wards and dorsad, and its posterior and 
lateral margins are curled inwards. 

A review of 22 cases of Pagetoid basilar 
invagination made with particular refer- 
ence to involvement of the base of the 
skull revealed osseous changes in the sphe- 
noid and the occipital bones in all. In 18 
there was thickening and pronounced 1n- 
creased density of the sphenoid. The sella 
turcica often was visibly affected, particu- 
larly the basisphenoid. The occipital bone 
was equally affected, with characteristic 
osseous thickening, rarefied foci and coars- 
ened diploic marking. These changes were 
better visualized on laminagrams. The bas- 
ilar changes, because of the increased osse- 
ous density of the calvarium, often are ob- 
scured on conventional lateral roentgeno- 
grams. Flattening of the sphenoid sinus 
because of invagination and bone thicken- 
ing often was found on laminagrams. In 
4 patients the sphenoidal sinus was practic- 
ally obliterated. In reviewing other patients 
with Paget’s disease but without basilar 
invagination, sphenoidal and occipital bone 
involvement occurred in 10 out of 14 pati- 
ents with moderately advanced Paget's 
disease, but in only 2 out of 17 with early 
changes. Mild basilar invagination was 
seen in 1 out of g cases of osteitis circum- 
scripta in the latter group. 

The petrous tips are affected. Although 
they appear sclerosed, actually there is ex- 
tensive resorption of bone.” 

Note was made of the incidence of 
Paget’s disease in the upper cervical verte- 
brae, and of the relationship of the atlas 
and axis to the base of the skull. Pagetoid 
changes in the first cervical vertebra were 
seen in 4 patients in this series of 53 cases. 
The anterior arch, involved in 3, appeared 
enlarged and had coarsened trabecular 
markings. In 2, the spinous process also was 
affected. The second cervical vertebra was 
completely involved in 2 patients. [ts nor- 
mal contour was expanded symmetrically 
and it appeared sclerotic. In 1 patient the 
dens and the anterior aspect alone of the 
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second cervical vertebra was diffusely scle- 
rotic and. thickened. 

The anterior arch of the atlas infre- 
quently came in contact with the anterior 
rim of the foramen magnum except with 
the most advanced basilar impression. The 
spinous process of the atlas, however, fre- 
quently approximated or came in contact 
with the occipital bone in the presence of 
basilar impression. In advanced cases 1t was 
actually embedded in the softened occiput, 
and could be clearly seen only on lamina- 
grams.’ 

While reviewing our patients with cran- 
ial Paget’s disease and basilar invagination, 
the significance of the usual measurements 
made to determine its presence and extent 
came into consideration. Bull and co- 
workers! had investigated this problem, 
and observed that no one measurement was 
entirely reliable—a finding with which we 
concur. They concluded that a discrimi- 
nant measurement, combining the value of 
McGregor’s criterion”? (the relationship be- 
tween the tip of the dens and a line joining 
the upper surface of the posterior edge of 
the hard palate to the most caudal point 
of the occipital curve) with the value for 
Bull's angle? (subtended between the plane 
of the first cervical vertebra and the plane 
of the hard palate), better serves to indicate 
basilar impression than either alone. Simil- 
arly, Chamberlain’s line,® drawn from the 
posterior lip of the hard palate to the pos- 
terior rim of the foramen magnum, is not 
entirely accurate. Fischgold's line? drawn 
preferably on anteroposterior laminagrams 
between the mastoid tips and the digastric 
grooves is related to the tip of the dens, 
thereby reflecting the presence of basilar 
invagination. 

With Pagetoid basilar impression the 
base of the skull bends upwards like an 1n- 
verted saucer. The dens and the anterior 
arch of the atlas frequently are not dis- 
placed, and usually do not intrude into the 
lumen of the foramen magnum except in 
the most advanced examples of such basi- 
lar impression. The intracranial thrust fol- 
lows intrusion of the jugular processes of 
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the occipital bone on either side of the fora- 
men magnum. Posteriorly the bone below 
the inferior nuchal line of the occipital bone 
contributes to the inward bulge. Anteriorly 
the basilar part of the occipital bone and 
the clivus are angulated upwards. The 
articular condvles and the petrous tips are 
bent inwards. The extent of basilar impres- 
sion is augmented by softening of the pet- 
rous pyramids, which become tilted up- 
wards and anteriorly. As a rule the lumen 
of the foramen magnum is tilted dorsad, 
but is not significantly distorted. 

Kor practical purposes visual inspection 
of a suitable exposed true lateral skull 
roentgenogram permits accurate diagnosis 
of well-defined basilar impression. Con- 
siderable assistance is obtained from over- 
exposed midline laminagrams. Anteropos- 
terior laminagrams through the petrous 
pyramids help define petrous bone involve- 
ment and distortion and permit evaluation 
of Fischgold’s criteria. 

The usual measurements relate the po- 
sition of the dens to the base of the skull. 
Inasmuch as most of our roentgenograms 
indicated that the dens was well outside the 
confines of the foramen magnum, another 
parameter was sought. In our series of 22 
patients with extensive basilar invagina- 
tion the tip of the dens was below the fora- 
men magnum in 17. It was transected from 
5 to 15 mm. below the tip by McGregor's 
line in 17. Bull’s angle was increased from 
15 to 25 degrees in 15 patients. Chamber- 
lain's line passed well below the tip of the 
dens in 14 patients. Fischgold's line was in 
better relationship than the lateral linear 
measurements when it could be drawn. It 
passed through the lower part of the dens 
in 7 out of 8 patients in which it could be 
drawn. 

We found that if a perpendicular was 
erected from McGregor’s line to the most 
convex portion of the basilar curve, a nor- 
mal measurement of from 8 to 17 mm. 


would be present. Usually the anterior lip of 


the foramen magnum may serve as a mar- 
ker. This, as well as the clivus and the bas- 
ilar portion of the occipital bone, is best 
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identified on midline laminagrams. With 
basilar impression this height varies be- 
tween 2.5 to 4 cm., providing a better in- 
dex of the depth of the invagination be- 
cause it does not relate the base of the 
skull to the dens. It was helpful when the 
dens and the anterior arch of the atlas were 
well apart from the base of the skull. 

While Paget's disease 1s the most fre- 
quent cause of secondary basilar impres- 
sion, it has been reported also with rickets 
and osteomalacia,'^!* osteoporosis, osteop- 
sathvrosis, hereditary bone disorders," 
the lipoidoses,? cleidocranial dysostosis,? 
Morquio’s disease,’ hy perparathy roidism, 
tuberculosis and sy philis. is An association 
with familial aqueduct stenosis has been 
observed.? The infrequency of central ner- 
vous system disorders with these is in con- 
trast with the more frequent neurologic 
changes associated with primary basilar 
invagination, where bone deformity and 
intraluminal intrusion of the dens into the 
foramen magnum are more frequent. 

Basilar invagination, particularly of the 
primary type, produces symptoms vari- 
ously diagnosed as syringomyelia, postero- 
lateral sclerosis, multiple sclerosis, spinal 
cord and canal tumors, epuiovertebral 
tumors, vascular disorders, degenerative 
conditions and hydrocephalus.®: 2145.28.26, 
28,30 

Basilar impression into the posterior 
cranial fossa can compress the brain stem 
and cerebellum enough to result in flatten- 
ing, displacement and obstruction of the 
fourth ventricle and its outlets. Hydro- 
cephalus appearing with Pagetoid basilar 
impression can be particularly confusing, 
and in this age group can be misinterpreted 
as corticocerebral atrophy. This is likely 
to be gradually progressive and consider- 
able clinical acumen may be required to de- 
termine whether such hydrocephalus can 
be helped surgically. In some of these pati- 
ents the fourth ventricle may be normal in 
size and position? or dorsad and compres- 
sed.!? Symptoms may be tolerated for along 
time, and then suddenly become acute. 
Other basal foraminal involvement may 
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contribute to cranial nerve pressure and 
impairment of circulation through the 
vertebral and basilar arteries and the 
jugular veins. 

Taylor and Chakravorty? commented 
on the multiplicity of symptoms and the 
possibility of surgical relief in patients with 
basilar impression. Of their 10 patients, 
none had Paget's disease. Five had congen- 
ital osseous deformities, 4 had basilar in- 
vagination without mention of congenital 
bone changes, and 1 had basilar invagina- 
tion as an isolated lesion. Eight were op- 
erated upon. It was noted that in each 
case the bone was hard. They observed that 
if indeed softening was the primary cause 
of this condition, it most likely occurred 
early in life. They further conjectured that 
invagination might appear because of dis- 
proportionately rapid growth of the cere- 
bellum during these months. The thought 
occurs that perhaps the hereditary factor is 
more important than realized in some of 
these patients. 

On the other hand, bone affected with 
Paget's disease bends easily and often is 
brittle. Wvcis? noted that bone he removed 
at operation had the consistency of cheese, 
was extremely vascular and so soft that 
"laminectomy could have been done with a 
stout pair of scissors." The involved bone 
in our patients similarly was soft, hvper- 
vascular and grittv. 

The association of tonsillar herniation 
with primary basilar impression is well 
known.*!??5 [ts significance in the aug- 
mentation of central nervous system man- 
ifestations is regarded as important. In a 
recent report Caetano de Barros et al.’ re- 
ported on 66 cases of basilar impression and 
its association with the Arnold-Chiari mal- 
formation. The importance of adequate 
suboccipital craniotomy, laminectomy of 
the first and second cervical vertebrae and 
section of constrictive dural and arach- 
noidal bands was stressed. 

Tonsilar herniation also occurs in the 
absence of bony abnormalities. !? Its role 
in the prevention of passage of air into the 
cranial cavity during pneumoencephalo- 
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graphy has long been recognized.!*? How 
ever, air can enter the cranium even whe: 
tonsillar herniation exists. It has been note 
that tonsillar herniations of sudden onse 
incident to intracranial disease usuall 
present as rounded shadows. Those due t 
the Arnold-Chiari malformation Type | 
and which are not necessarily associate: 
with blockage or symptoms, assume a mor 
pointed configuration. *??. 

Tonsillar herniation can be postulate: 
if vertebral angiography discloses a sig 
nificant caudad displacement of the down 
ward loop of the posterior inferior cere 
bellar artery. However, the increased den 
sity present with Paget’s disease may mak. 
it difficult to identify this vessel, even witl 
the help of subtraction techniques. In ou 
patient it was presumed that the deformit 
of the foraminal rim of the occipital bon: 
prevented the artery from descending ever 
though prominent tonsillar herniation wa 
present. 

Tonsillar herniation has been observe 
rather infrequently in Paget's disease. A: 
suggested by the 2 patients reported here 
as well as by some previously reported, ?^? 
neurologic symptoms may be augmente. 
when this occurs. The onset of central ner 
vous system manifestations in a patien: 
with secondary basilar impression indicate: 
the need for neurologic studv. If tonsilla: 
herniation is demonstrated surgical inter. 
vention can be considered for relief. It alse 
is possible for less dramatic but equally se. 
vere symptoms to follow compression o 
the brain stem and cerebellum without 
concomitant tonsillar herniation.? Perhaps 
careful study of patients with basilar im. 
pression and Paget's disease, especially 
those with auditory difficulties, might 
prove most interesting. 


SUMMARY 


Two patients with basilar impression due 
to Paget's disease died suddenly from bul. 
bomedullary compression. This is in con- 
trast with the concept that such neurologic 
changes are most apt to be slowly progres. 
sive. The presence of tonsillar herniation is 
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regarded as contributing to brain stem com- 
pression and as augmenting pressure chan- 
ges affecting the upper spinal cord, the cere- 
bellum and the vascular structures in the 
vicinity of the foramen magnum and the 
invaginated base of the skull. 

In the assessment of basilar impression, 
it was found that a vertical line drawn 
trom McGregor's line to the most convex 
portion of the invaginated skull base pro- 
vided a better index of basilar invagination 
than measurements which relate the base 
of the skull to the position of the dens. 


Bernard S. Epstein, M.D. 

Department of Radiology 

The Long Island Jewish Medical Center 
New Hyde Park, New York 11040 
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ANGIOGRAPHIC FEATURES OF FOURTH VENIRICLE 
TUMORS WITH SPECIAL REFERENCE TO THE 
POSTERIOR INFERIOR CEREBELLAR ARTERY* 


By YUN PENG HUANG, M.D., and BERNARD S. WOLF, M.D. 


NEW YORK, NEW YORK 


LTHOUGH several reports*^? have 
appeared in the literature which in- 
clude angiograms of fourth ventricle tu- 
mors, the roentgenologic diagnosis of tu- 
mors of the fourth ventricle has been based 
almost exclusively on encephalography or 
ventriculography using air or positive con- 
trast media.?.1».1617 With increasing experi- 
ence, it Is now feasible to recognize many of 
these tumors on angiography. The classifi- 
cation of fourth ventricle tumors is not 
unlform. Some authors include tumors 
which originate in the adjacent portion of 
the cerebellum and secondarilv involve the 
fourth ventricle. In such cases, the fourth 
ventricle is often collapsed, displaced, and 
distorted.?!* Other authors designate as 
fourth ventricle tumors only those which, 
originating from the walls of the fourth 
ventricle or choroid plexus, grow within 
and balloon the fourth ventricle.^ The 
angiographic appearances of these 2 types 
of tumors, 7.e., paraventricular and intra- 
ventricular, are quite different. Only the 
latter type of tumor, 7.e., those which bal- 
loon the fourth ventricle, will be discussed 
in this paper. This report is based on ro 
such instances. These include 3 cases of 
fourth ventricle cholesteatomas, 2 epend v- 
momas, I papilloma, 1 hemangioblastoma, 
I astrocytoma, and 2 tumors of unverified 
pathologic nature. As noted above, all cases 
which did not balloon the fourth ventricle 
were excluded, even though a portion of the 
tumor might have protruded into the 
cavity. 


THE. POSTERIOR INFERIOR CEREBELLAR 
ARTERY 


Before discussing the angiographic fea- 


tures of fourth ventricle tumors, the exact 
course of the posterior inferior cerebellar 
artery and its branches must be described, 
since 1t Is intimately related to the lower 
part of the fourth ventricle and its recesses. 
The course of the posterior inferior cerebel- 
lar artery has been described by several 
authors.*? 515429 The following description 
of the various segments of the posterior 
inferior cerebellar artery 1s based on the 
pertinent anatomy of the cerebellar tonsil, 
posterolateral fissure, retrotonsillar fissure, 
tonsillobiventral notch and inferior para- 
vermian sulcus previously described and 1l- 
lustrated.*? In about go per cent of cases, 
the posterior inferior cerebellar artery (Fig. 
1; 2; 3; and 4) originates from the vertebral 
arterv and runs down and back along or 
adjacent to the medullarv ridge" of the 
biventral lobule. This portion may be des- 
ignated as the anterior medullary segment 
because of the relationship to the medulla 
oblongata. It corresponds to the cisternal 
segment of Greitz.’ Usually before reaching 
the inferior pole of the tonsil, the vessel 
turns directly posteriorly in the cerebello- 
medullary fissure to continue around the 
lateral aspect of the medulla as the /atera/ 
medullary segment. In some instances, the 
caudal loop® formed by the segment may 
extend below the inferior pole of the cere- 
bellar tonsil, while in others it goes directly 
posteriorly in the upper part of the cere- 
bellomedullary fissure. As the vessel con- 
tinues around the medulla, it turns abruptly 
upward on the posterior surface of the 
medulla. The adjacent medial aspect of 
the tonsil is designated as its posterior 
medullary surface and this portion of the 
artery as the posterior medullary segment. 


* Presented at the Sixth Annual Meeting of the American Society of Neuroradiology, New Orleans, Louisiana, September 27, 1968. 
From the Department of Radiology, the Mount Sinai Hospital and the Mount Sinai School of Medicine, New York, New York. 
This work was partly supported by a research grant from the National Heart Institute, National Institute of Health, U.S. Public 


Health Service 5 RO1 HEogg 13-03. 
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Fic. 1. Diagrams showing the anatomic relationships of the posterior inferior cerebellar artery (PICA). 

Covered portions of the arteries are shown in dashed fashion. The portions covered by the posterior 
medullary velum are, however, shown with solid lines. Labeled structures are the anterior medullary seg- 
ment (AM), apical supratonsillar segment (ASt), brachium conjunctivum (BC), biventral lobule (BL), 
brachium pontis (BP), central lobule (Ce), choroidal branches (Ch), culmen (Cu), declive (Dc), flocculus 
(E), fastigium (Fa), foramen of Luschka (FL), foramen of Magendie (FM), great horizontal fissure (GHF), 
hemispheric segment (H), inferior colliculus (I), inferior retrotonsillar segment (IRt), lateral medullary 
segment (LM), lateral recess (LR), medullary ridge (MR) of the biventral lobule, medial supratonsillar 
segment (MSt), pyramid (P), posterior inferior cerebellar artery (PICA), posterolateral fissure (PLF), 
posterior medullary segment (PM), quadrangular lip (Q), quadrangular lobule (QL), superior colliculus 
(S), suprapyramidal branch (Sp), superior retrotonsillar segment (SRt), superior semilunar lobule (SSL), 
cerebellar tonsil (T), tonsillohemispheric branch (Th), tuber (Tu), and vermian segment (V). The location 
of the copula pyramidis is indicated by an asterisk (*). The secondary fissure (2°F), third and fourth 
ventricles (3V, 4V) are also labeled. 
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parts of the medial surface of the tonsil—vermian, 
vallecular, posterior medullary and lateral medul- 
lary (Ve, Va, PM, LM in large letters) —are indi- 
cated by dotted lines. The outline of the superior 
pole of the tonsil (SP) is also dotted. 

Other labeled structures include an anomalous 
anterior inferior cerebellar artery (AICA), an- 
terior medullary segment (AM), aqueduct (Aq), 
central lobule (Ce), culmen (Cu), declive (De), 
flocculus (F), fastigium (Fa), inferior colliculus 
(I), lingula (L), lateral medullary segment (LM, 
smaller letters), wire inserted into the lateral recess 
(LR) of the fourth ventricle, a branch supplying 
the medulla (Md), medial supratonsillar segment 
(MSt), posterior medullary segment (PM, smaller 
letters), posterior superior recess of the fourth 
ventricle (PSR), suprapyramidal branch (Sp), 
superior pole (SP) of the tonsil, superior retro- 
tonsillar segment (SRt), tonsillobiventral notch 
(TbN), tonsillohemispheric branch (Th), tuber 





l'1G. 2. Specimen injected to show the course of the (Tu), and vermian segment (V). Hemispheric 
posterior inferior cerebellar artery (PICA) and its branches (a, b) of the vermian segment of the 
branches. artery, and the fourth ventricle (4V) are also 
The nodulus, uvula, pyramid, medulla ob- labeled. The unlabeled arrow ( 1) indicates an 
longata and lowermost portion of the pons have accessory vermian branch which originates from 
been removed to expose the entire medial aspect of the medial supratonsillar segment (MSt) and runs 
the cerebellar tonsil. The borders between different backwark between the tonsil and inferior vermis. 


(4) Simulated Towne view. The brain stem has been removed by cutting through the cerebellar peduncles 
near the cerebellum. This exposes the roof of the fourth ventricle and the lateral wall of the cerebello- 
medullary fissure. The tela choroidea has been cut at its attachment (taenea choroidea) to the medulla. 
The posterior medullary velum and the choroid plexuses remain intact. On the right side (reader's left), the 
lateral recess (LR) is shown as a complete tube extending from the lateral angle of the fourth ventricle to 
the foramen of Luschka. On the left side, only a short segment of the lateral recess at the lateral angle of the 
fourth ventricle remains. 

Different arrangements of the lateral medullary segment (LM) and the tonsillohemispheric branches 
(Th) of the posterior inferior cerebellar artery (PICA) are shown on the 2 sides. On the right side, the 
typical location of the lateral medullary segment is shown. The tonsillohemispheric branch (Th) originates 
from the lower portion of the superior retrotonsillar segment (SRt) and runs behind the lower half of the 
cerebellar tonsil (inferior retrotonsillar segment-IRt) to reach the inferior surface of the hemisphere. On 
the left side, the lateral medullary segment (LM) lies in the upper part of the cerebellomedullary fissure. 
The posterior medullary segment of the posterior inferior cerebellar artery (PM, upper arrow) is therefore 
short. The tonsillohemispheric branch (Th) is shown running downward on the medial surface or posterior 
medullary aspect (PM, lower arrow) of the tonsil before turning laterally onto the hemispheric surface. 

(B) Simulated lateral view showing the medial aspect of the right half of the cerebellum. The nodulus, 
uvula and a portion of the pyramid have been removed to expose the medial surface of the tonsil to its full 
extent. The 3rd ventricle (3V), aqueduct, fourth ventricle (4V) and its recesses are shaded. The posterior 
superior recess, below the fastigium, is located on the lateral aspect of the superior pole of the tonsil. The 
choroidal branch (Ch) originates at the junction between the posterior medullary (PM) and supratonsillar 
segments (MSt) of the posterior inferior cerebellar artery. The suprapyramidal branch (Sp) has a constant 
course forward and upward. The junction between the superior retrotonsillar (SRt) and vermian segments 
(V) indicates the posterior margin of the cerebellar tonsil at the level of its midportion as well as the copula 
pyramidis (*). 
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The upward course of this segment contin- 
ues to the level of the incisura? of the tonsil 
where it reaches the anterior aspect of the 
superior pole of the tonsil behind the pos- 
terior medullary velum. The further course 
of the vessel over the superior pole of the 


tonsil (supratonsillar segment) is variable. 
It mav run over the top of the pole (apical 
supratonsillar), skirt the pole by running 
medially or laterally around it (medial or 
lateral supratonsillar), or take a tortuous 
transverse course (transverse supratonsil- 
lar). The supratonsillar segment has also 
been called the cranial loop,®! cranial 
curve, or choroid arc.» Unlike the medul- 
lary segments, this portion of the vessel is 
in close relationship to the roof of the lower 
part of the fourth ventricle. As the artery 
continues backward around or over the 
superior pole, it reaches the posterior mar- 


Fic. 3. Roentgenograms of the injected specimen 
shown in Figure 2. 
(4) Unlabeled stereoscopic pair, lateral view. ( B) 
Labeled lateral view. 


gin of the tonsil. It then runs downward in 
the retrotonsillar fissure? (superior retro- 
tonsillar segment) to become superficial at 
the tonsillobiventral notch behind the mid- 
portion of the tonsil. It then forms a loop 
convex inferiorlv as it continues around the 
anterior and inferior margin of the copula 
pyramidis, ? a short distance lateral ti 
the midline. Its further course is backward 
and upward in or adjacent to the inferiot 
paravermian sulcus (vermian segment). lt 
should be noted that the supratonsilla: 
segment may be replaced by a segment 
which runs on the vallecular surface of th« 
tonsil at some distance below the superio: 
pole (medial tonsillar segment) (Fig. 5). 
In some cases, a single stem takes thi 
place of both the anterior and posterior in 
ferior cerebellar arteries (Fig. 3 and 5). Thi: 
artery originates from the basilar artery 
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runs laterally in relationship to the anterior 
aspect of the lower part of the pons and 
brachium pontis (pontine segment) and 
then turns downward, inward and back- 
ward to enter the cerebellomedullary fis- 
sure. It then ramifies on the medial or su- 
perior surface of the tonsil. 

The largest branch of the posterior in- 
ferior cerebellar artery is the "'tonsillo- 
hemispheric branch." In typical form, it 
originates from the distal end of the poste- 
rior medullary segment and runs poste- 
riorly over or around the superior pole (usu- 
ally lateral to the supratonsillar segment 
of the posterior inferior cerebellar artery) 
to reach the retrotonsillar fissure. It then 
runs downward in the retrotonsillar fissure 
to emerge along the lower margin of the 
biventral lobule adjacent to the tonsillo- 
biventral notch, and continues onto the 
inferior surface of the cerebellar hemisphere 
(hemispheric segment) (Fig. 3). A common 
variation in the course of the tonsillo-hemi- 
spheric branch is for the branch to arise 
normally and then run inferiorlv on the 
posterior medullarv aspect of the cerebellar 
tonsil (posterior medullarv segment) usu- 
ally behind the posterior medullary seg- 
ment of the posterior inferior cerebellar 
artery (Fig. 4). Other variations in the 
course of the tonsillohemispheric branch 
are shown in Figure 5. 

A small arterial branch located in the 
suprapyramidal fissure is frequently seen 
in the lateral projection. This usually arises 
from the vermian segment of the posterior 
inferior cerebellar artery and runs upward 
and forward above the pyramid (Fig. 1; 2; 
3; 4; and 5). Minute branches, rarely seen 
angiographically, arise from the anterior 
medullary segment to supply the postero- 
lateral aspect of the medulla oblongata 
(Fig. 3). Twigs to the choroid plexus of the 
fourth ventricle may also occasionallv be 
identified (Fig. 3; 12.4; and 13). 

For the purposes of measurements, the 
upper end of the posterior medullarv seg- 
ment or the beginning of the supratonsillar 
segment of the posterior inferior cerebellar 
artery (Fig. 6), which usually corresponds 
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to the origin of the choroidal artery at or 
near the tonsillar incisura, may be desig- 
nated as the “choroidal point." In zo pre- 
sumably normal adult angiograms, this 
point was located, on the average, 0.4 mm. 
behind “the anterior one-third point" of a 
line connecting the anterior margin of the 
foramen magnum and the torcular. 


ANGIOGRAPHIC FEATURES OF FOURTH 
VENTRICLE TUMORS 

A tumor growing within the fourth ven- 
tricle balloons the fourth ventricle, dis- 
places the nodulus and uvula backward, 
separates the superior poles of the tonsils 
and bulges into the vallecula and interhemi- 
spheric portion of the cisterna magna. 
Downward displacement of the tonsils is 
usually minimal. The floor of the fourth 
ventricle is displaced anteriorlv, the lateral 
walls laterally and the roof posteriorly 
(Fig. 7). Although the tumor mav be some- 
what irregular in shape, the gross morpho- 
logic changes are usually bilateral and 
symmetric. Vascular displacements and de- 
formities are therefore similar on the two 
sides. Apparent differences are due primar- 
ily to differences in the original vascular 
distribution. Maximal widening or balloon- 
ing of the fourth ventricle occurs usually at 
or slightly below the level of the posterior 
superior recess? of the fourth ventricle 
(Fig. 8; and 9). Structures in relationship to 
the upper portion of the roof of the fourth 
ventricle are displaced not only backward 
but also upward. The aqueduct is dilated 
and shortened (ventricularization of the 
aqueduct). 

Since the pons and the medulla oblongata 
are displaced anteriorly, often with slight 
anterior arching, the basilar artery and dis- 
tal portions of the vertebral arteries are also 
displaced. forward. The slight posterior 
arching of the distal portions of the verte- 
bral arteries, frequently present normally, 
may be absent or reversed (Fig. 8C; and 
95). 

With posterior extension of the tumor, 
the posterior medullary, vallecular and 
vermian parts of the medial surface of the 





Fic. 3. (C-E) Anteroposterior views with increas- 
ing caudal angulation: (C) simulated antero- 
posterior view; (D) Towne view; and (Æ) base 
view. 

For clarity, the outlines of the air-filled 
fourth ventricle and its recesses are retouched in 
B and E. The cerebellar tonsil is outlined by a 
fine broken line in B. 

Labeled structures are the anterior inferior 
cerebellar branch (AIC), anterior medullary 
segment (AM), choroidal branches (Ch), de- 
clival sulcus (Dc), fastigium (Fa), portions of 
vessels running in the great horizontal fissure 
(GHF), hemispheric segment (H) of the tonsil- 
lohemispheric branch, inferior retrotonsillar 
segment (IRt),lateral medullary segment (LM), 
lateral recess (LR), medullary branches (Md), 
medullary ridge (MR) of the biventral lobule, 
medial supratonsillar segment (MSt), posterior 
medullary segment (PM), posterior superior 
recess (PSR), suprapyramidal branch (Sp), 
superior retrotonsillar segment (SRt), tonsillo- 
hemispheric branch (Th), tuber (Tu), vermian 
segment (V) and fourth ventricle (4V); 1, 2, 3, 
4, and 5 indicate various hemispheric twigs of 

the tonsillohemispheric branch (Th); a and b indicate hemispheric branches of the vermian segment. Also 

indicated are the copula pyramidis (*), a transverse supratonsillar branch (row of arrowheads), and 
hemispheric segment ( 2 ) of the anterior inferior cerebellar artery (AIC). 

The course of the posterior inferior cerebellar artery (PIC) is rather typical in this specimen. The pos- 
terior medullary segment (PM) of the posterior inferior cerebellar artery indicates the location of the 
posterior margin of the medulla oblongata. The distance between the posterior medullary (PM) and su- 
perior retrotonsillar segments (SRt) indicates the anteroposterior diameter of the body of the cerebellar 
tonsil. The position of the copula pyramidis is indicated by an asterisk (*). The suprapyramidal branch 
(Sp) runs upward and forward in the fissure of the same name. The width and shape of the pyramid is in- 
dicated by the space between the superior retrotonsillar segment (SRt) and the suprapyramidal branch 
(Sp). The small accessory vermian branch ( 7 ) originates from the midportion of the medial supratonsillar 
segment (MSt) and runs between the uvula and the cerebellar tonsil. After emerging from the upper end of 
the tonsillobiventral notch (see Figure 2), it runs on the under surface of the inferior vermis in the midline. 
Another tortuous branch, transverse supratonsillar (row of unlabeled arrowheads), which also originates 
from the midportion of the medial supratonsillar segment, runs laterally and anteriorly to reach the anterior 





Fic. 4. Correlation of the appearance of the posterior inferior cerebellar artery and its branches with pneumo- 
encephalographic features. 

Labeled structures include the anterior medullary segment (AM), choroidal branches (C), fastigium 
(Fa), great horizontal fissure of the cerebellum (GHF), hemispheric segment (H), inferior retrotonsillar 
segment (IRt), lateral medullary segment (LM), lateral recess (LR) of the fourth ventricle, lateral sup- 
ratonsillar segment (LSt), medial supratonsillar segment (MSt), nodulus (N), posterior inferior cerebellar 
artery (PIC), posterior medullary segment (PM), pontine segment (Po), posterior superior recess (PSR) of 
the fourth ventricle, superior pole (SP) of the tonsil, suprapyramidal branch (Sp), superior retrotonsillar 
segment (SRt), tonsillohemispheric branch (Th) and vermian segment (V). Also labeled are the third and 
fourth ventricles (3V, 4V) and the copula pyramidis (*). 

(4) Lateral view. The posterior medullary segments (PM) of the posterior inferior cerebellar artery 
(PIC) and of the tonsillohemispheric branch (Th) are located on the posterior surface of the medulla 
oblongata. The superior retrotonsillar segment (SRt) marks the posterior border of the cerebellar tonsil and 
anterior border of the copula pyramidis (*). The distance between this segment and posterior medullary 
segment (PM) indicates the anteroposterior diameter of the body of the cerebellar tonsil and the approxi- 
mate height of the fourth ventricle. The vermian segment (V) usually runs in the depth of the posterior 
cerebellar notch. 

( B) Towne view. On the right side (reader's left), the course of the posterior inferior cerebellar artery is 
the same as in 4. On the left side, an important variation of the posterior inferior cerebellar artery 1s shown. 
It originates from the basilar artery and runs laterally on the lower portion of the belly of the pons and 
brachium pontis (pontine segment-Po). It turns downward, medially, and backward in the upper part of 
the cerebellomedullary fissure, adjacent to the lateral recess (LR) of the fourth ventricle. The further course 
of the artery demonstrates an extreme position on the lateral aspect of the superior pole of the tonsil. The 
artery runs onto the lateral aspect of the superior pole of the cerebellar tonsil (LSt), then a short distance in 
the retrotonsillar fissure, and emerges beneath the copula pyramidis (*) as the vermian segment (V). The 
tonsillohemispheric branch (Th) originates in the region of the tonsillar incisura and runs medially and 
inferiorly on the posterior medullary aspect of the cerebellar tonsil (PM) before coursing onto the inferior 
surface of the hemisphere (H). The tonsillohemispheric branch turns around the tonsil more posteriorly and 
medially than on the right. 








aspect of the superior pole. The anterior inferior cerebellar artery (AIC) originates, in this case, from the 
posterior medullary segment of the posterior inferior cerebellar artery (PIC), and after crossing the medul- 
lary ridge (MR) of the biventral lobule, runs laterally and posteriorly onto the anterior inferior surface of 
the cerebellar hemisphere ( 2 ). The tonsillohemispheric branch (Th) originates ( 1 ) from the posterior part 
of the medial supratonsillar segment (MSt) and gives off several hemispheric branches (1, 2, 3, 4, 5). Several 
vessels within the great horizontal fissure (GHF) originate from the hemispheric segment (H) of the 
tonsillohemispheric branch (Th) and hemispheric segment (b) of the vermian segment (V). Note the vary- 
ing projection of the posterior medullary segment (PM), medial supratonsillar segment (MSt) and copula 
pyramidis (*) with increasing angulation. The stereoscopic pair (/7) should be reviewed while studying the 
anteroposterior projections. 
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Variations in the course of the posterior inferior cerebellar artery and its branches. 
Labeled structures include: the anterior medullary segment (1), lateral medullary segment ( 
lateral supratonsillar segment (5), transverse 


2), posterior 
medullary segment (3), medial supr: atonsillar segment (4), 
superior retrotonsillar segment (7), inferior m segment (8) and 


:horoidal branch (c), cervical segment ( ), hemispheric segment 
posterior medullary 


supratonsillar segment (6), 
vermian segment (9). Also |; abeled are the c 
(h), inferior polar segment (ip), medullary branch (md), medial tonsillar segment duca 
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cerebellar tonsil are not only displaced lat- 
erally, but stretched markedly backward 
(Fig. 7; and 8E). The entire medial surface 
of the cerebellar tonsil is stretched and 
bulges laterally in a curved plane convex 
laterally. 

Changes in the course and configuration 
of the various segments of the posterior 1n- 
ferior cerebellar artery are of major diag- 
nostic importance (Fig. 8; 9; 10; and 11) 
and will be described first. The anterior 
medullary segment of the artery is dis- 
placed minimally forward. The lateral med- 
ullary segment of the artery becomes short, 
angulated or takes a sinuous course (Fig. 
8C, and 9D). The posterior medullary seg- 
ment usually shows slight forward dis- 
placement. However, if this segment orig- 
inally was more medially located, closer to 
the vallecular ridge, it may be displaced 
somewhat posteriorly (Fig. 7; and 12.7). 
The most obvious change is, however, in 
the supratonsillar segment. This is mark- 
edly elongated anteroposteriorly, often 
elevated, and always markedly laterally 


displaced (Fig. 7B; 8C; 9B; 10, 4 and 5; 
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and 114). The superior retrotonsillar seg- 
ment is also markedly posteriorly displaced 
(Fig. 8C; 9B; and 124). The distance be- 
tween the posterior medullary segment and 
the superior retrotonsillar segment, indica- 
tive of the anteroposterior diameter of the 
bodv of the cerebellar tonsil, is markedly 
increased. As evident in the anteroposterior 
or semi-axial projection, the posterior med- 
ullarv, supratonsillar and superior retro- 
tonsillar segments of the artery often form 
a continuous curve, convex laterally with 
maximum displacement in the region of the 
supratonsillar segment (Fig. 75; 8£; and 
10, Æ and B). The vermian segment of the 
artery is posteriorly displaced, especially 
the portion adjacent to the copula pyra- 
midis. The suprapyramidal branch of the 
artery is posteriorly displaced. 

As noted above, inferior displacement of 
the posterior inferior cerebellar artery 1s 
not a prominent feature. Occasionally, the 
lateral medullary segment may be de- 
pressed downward. The supratonsillar seg- 
ment usually shows little vertical displace- 
ment but may be slightly elevated or de- 








branch (pm), pontine segment (po), arterial twig in the secondary fissure (sf) behind the uvula, and the 
suprapyramidal branch (sp). 

(A) The anterior medullary segment (1) is short and runs horizontally. The lateral medullary segment 
(2) is therefore located high in the cerebellomedullary fissure. A branch to the medulla (md) is prominent. 
The medial tonsillar segment (3) is short but the blood supply to the medial surface of the tonsil and pos- 
terior aspect of the medulla is reinforced by a small posterior medullary branch (pm). The origin of a 
tonsillohemispheric branch (6, 7, 8, h) is variable. In this case, it begins at the midportion of the medial 
supratonsillar segment (4). 

(B) The posterior inferior cerebellar artery may originate from the basilar artery and runs laterally in 
relation to the lower portion of the pons and the brachium pontis (po) before turning back and dipping into 
the upper part of the cerebellomedullary fissure. The tonsillohemispheric branch (mt, h) originates from the 
supratonsillar segment (4) but runs first in relation to the medial surface of the tonsil (mt) before reaching 
the inferior surface of the hemisphere (h). Note the origin of the suprapyramidal branch (sp) from the 
medial supratonsillar segment (4). 

(C) The supratonsillar segment is replaced by a medial tonsillar segment (mt) which runs on the medial 
aspect of the cerebellar tonsil considerably below the level of the superior pole. The superior retrotonsillar 
segment (7) is therefore short. A hemispheric branch (h) originates from the vermian segment (9). 

(D) The posterior inferior cerebellar artery remains superficial as it runs around the inferior pole (1p) of 
the tonsil to the region of the tonsillobiventral notch. The main vessel does not enter the medullary portion 
of the cisterna magna but does send a small branch (pm) into it. 'The medial supratonsillar branch (4) arises 
at the tonsillobiventral notch and runs upward (7) and then forward giving off tiny choroidal branches (c). 

(E) The posterior inferior cerebellar artery is divided into upper and lower trunks with variable branch- 
ing. 

(F) The artery is extremely tortuous and dips into the cervical canal (ce). The vermian segment (9) may 
run not in but at some distance behind the inferior paravermian sulcus in the posterior cerebellar notch. 
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Fic. 6. Normal measurements of the “choroidal point” (C) of the posterior inferior cerebellar artery in rela- 
tion to other anatomic landmarks. The choroidal point is chosen as the point at which the posterior medul- 
lary segment joins the supratonsillar segment. Geometrically, the slope of the curve begins to decrease at 
this point or there may be an acute angulation. FT is a line drawn from the anterior margin of the foramen 


magnum to the torcular. 


C’ = the foot of a perpendicular dropped from C to FT. The insert shows the relation of C’ to the anterior 
one-third point (o) of FT in ṣo presumably normal adult cases. In go per cent of cases, C’ was located from 1 
mm. anterior to 3 mm. posterior to the anterior one-third point. 


pressed. An apparent marked depression of 
this segment is, in most cases, due to a nor- 
mal variation in which the usual supraton- 
sillar segment is replaced by a medial ton- 
sillar segment running considerably below 
the superior pole of the tonsil. 

A variety of changes in other vessels, 
arteries and veins, are also noteworthy. In 
addition to the basilar artery and distal 
portions of the vertebral arteries, vessels on 
the anterior aspect of the brain stem——the 
prepontine segmenti? of the superior cere- 


bellar artery (Fig. 9B), transverse pontine 
arteries, Internal auditory arteries and pon- 
tine segment (Fig. 5; and 11.4) of the ante- 
rior inferior or posterior inferior cerebellar 
arteries, anterior pontomesencephalic vein! 
(Fig. 9C), transverse pontine vein (Fig. 
8F)—are all displaced forward. Similarly 
vessels on the petrosal aspect of the cere- 
bellum, such as the vein of the great hori- 
zontal fissure! and its superior and inferior 
hemispheric tributaries are displaced for- 
ward, although to a lesser extent. 
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Fic. 7. Diagrammatic horizontal section of the cerebellum and brain stem showing anatomic relationships of 


various segments of the posterior inferior cerebellar artery normally and in a case of a tumor ballooning the 
fourth ventricle. 

Labeled structures are the anterior medullary segment (AM) of the posterior inferior cerebellar artery, 
biventral lobule (BL), medulla oblongata (M), the medullary impression (MI), medullary ridge (MR) of 
the biventral lobule, pyramid (P), posterior medullary segment (PM), retrotonsillar fissure (Rtl^), superior 
retrotonsillar segment (SRt), supratonsillar segment (St), cerebellar tonsil (To), Tuber (Tu), Uvula (U), 
vermian segment (V), vertebral artery (VA), vallecular ridge (VR). The fourth ventricle (4V) and part of 
the hemispheric portion of the secondary fissure (2°F) are also labeled. The fourth ventricle tumor IS 
obliquely shaded. Cross sections of the vertebral artery and various segments of the posterior inferior 
cerebellar artery are shown by black circles. 

(4) The lateral medullary segment (not shown) which connects the anterior medullary (AM) and pos- 
terior medullary (PM) segments is located considerably below the level of this section. The supratonsillar 
segment (dashed, St), which runs over the superior pole of the cerebellar tonsil and connects the posterior 
medullary segment (PM) and the superior retrotonsillar segment (SRt) is, in reality, located above the 
level of the section. The vallecular ridge (VR) is the junction between the vermian (v) and the posterior 
medullary parts (pm) of the medial surface of the tonsil (To). The depth of the medullary impression (MI) 
lies opposite the restiform body and separates the posterior medullary from the lateral medullary aspects of 
the tonsil. The tonsillar incisura lies at the upper end of this impression. 

( B) With development of a fourth ventricle tumor, the cerebellar tonsil (To) is fattened laterally. The 
vallecular ridge (VR) is displaced and swings laterally and posteriorly, while the medullary impression 
(MI) is laterally and slightly anteriorly displaced. The retrotonsillar fissure (Rtt), which contains the 
superior retrotonsillar segment (SRt) of the posterior inferior cerebellar artery, 1s posteriorly and laterally 
displaced. The supratonsillar segment is markedly elongated and arched laterally. The inferior vermis 
(Tu, P, U) is flattened transversely and displaced backward producing posterior displacement of the 
vermian segment (V) of the artery. The anterior medullary segment (AM) of the artery and the vertebral 
artery (VA) are slightly anteriorly displaced. 





lG. 8. A case of cholesteatoma of the fourth ventricle. 
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(4) Pneumoencephalogram, lateral view. This study shows the typical pneumoencephalographic ap- 
pearance of a cholesteatoma of the fourth ventricle. A large intraventricular mass is present with numerous 
spotty air-shadows within the interstices of the tumor. The tumor (unlabeled arrowheads) balloons the 
fourth ventricle and protrudes downward and backward into the vallecula and the interhemispheric portion 
of the cisterna magna. The aqueduct (Aq) is dilated, short and its lower part is incorporated into the dilated 
fourth ventricle. In spite of the presence of a large fourth ventricle tumor, the third ventricle (3V) and 
lateral ventricles are not appreciably enlarged. This is presumably due to seepage of the ventricular fluid 
into the cisterna magna through interstices of the tumor. 

(B) Pneumoencephalogram, reverse Towne projection. The fourth ventricle (arrowheads) is symmetri- 
cally ballooned. The tumor extends down into the cisterna magna. It also extends into the markedly dis- 
tended lateral recesses of the fourth ventricle ( T ) which are displaced laterally and incorporated into the 
body of the fourth ventricle. At operation, there was somewhat greater involvement of the right lateral 


recess. 


Vessels posterior to the fourth ventricle 
are displaced backward. The first segment 
of the precentral cerebellar vein? and its 
brachial tributaries are markedly elevated 
and posteriorly displaced, especially the 
portion which lies deep in the precentral 
cerebellar fissure. This results in consider- 
able diminution of the colliculocentral angle 
and elevation of the colliculocentral point? 
(Fig. 9C). Posterior crowding and upward 
herniation of the superior vermis result in 
posterior displacement of the superior ver- 
mian vein and its culminate tributaries? 
against the tentorium and upward herni- 
ation of its supraculminate tributary. The 
latter, therefore, takes a more angular 
course at the apex of the cerebellum (Fig. 
gC). The precentral cerebellar artery,! a 


branch of the superior cerebellar artery, is 
displaced posteriorly and superiorly often 
in arcuate fashion (Fig. 9B). The superior 
vermian segment!” of the superior cerebel- 
lar artery is displaced backward and the 
portion which runs over the apex of the 
culmen is herniated upward (Fig. 9B; 104; 
and 124). 

With ballooning of the fourth ventricle 
and protrusion of the tumor into the valle- 
cula, the inferior vermis is markedly 
stretched transversely and markedly poste- 
riorly displaced. This results in posterior 
crowding of the inferior vermian vein and 
its suprapyramidal, superior retrotonsillar 
and inferior retrotonsillar tributaries (Fig. 
9C). The superior retrotonsillar tributary of 
the vein is, in addition, displaced and ro- 
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tated laterally with maximum change in its 
upper end. The angle formed by the infe- 
rior vermian vein and its superior retroton- 
sillar tributarv 1s therefore decreased in the 
lateral view (Fig. 9C), whereas it is in- 





lic. 8. (C) Left retrograde brachial angiogram, 
arterial phase, lateral view (subtraction film). The 
dorsum sellae and clivus are retouched. The left 
posterior inferior cerebellar artery (LPIC) and its 
anterior medullary (AM), lateral medullary (LM), 
posterior medullary (PM), supratonsillar (St) and 
vermian segments (V) can be identified. The 
proximal portion of the arterv, that is, the anterior 
medullary, lateral medullary and posterior medul- 
lary segments are crowded forward. The sup- 
ratonsillar segment (St) is markedly elongated, 
elevated and takes a large sweep. The copula 
pyramidis (*) is markedly posteriorly and su- 
periorly displaced. The tonsillohemispheric branch 
(3,1, 2, $, H) originates (2) from the anterior 
portion of the supratonsillar segment, runs first 
downward (1), and then assumes a tortuous (2) 
elongated course on the medial aspect of the antero- 
posteriorly elongated tonsil before reaching the 
inferior aspect of the hemisphere ( f, H). Also 
faintly visualized is the right posterior inferior 
cerebellar artery ( T). It originates from the lower 
portion of the basilar artery and runs backward in 
the upper portion of the cerebellomedullary fissure 
and continues, in markedly elongated and elevated 
fashion, along the superior pole of the flattened 
cerebellar tonsil (row of arrowheads). It gives off 
2 long, stretched tonsillohemispheric branches 
(a, b) which are displaced posteriorly. Faintly 
visualized superior cerebellar arteries (large un- 
labeled arrowhead) are arched upward and for- 
ward. The basilar artery and distal portion of the 
vertebral artery are unusually close to the clivus. 


Angiography of Fourth Ventricle Tumors 


‘sy 
‘a 
mal 





Fic. 8. (D) Tracing and superimposition of the ar- 
terial phase (C) on the pneumoencephalogram (4) 
showing the relationships of the various segments 
of the 2 posterior inferior cerebellar arteries to the 
brain stem, the ballooned tumor-filled fourth 
ventricle and the cerebellum. 


creased in the semi-axial projection (Fig. 
toC). The copular point,” the apex of the 
angle, 1s invariably posteriorly displaced 
(Fig. 9C). Depending on the degree of pro- 
trusion of the tumor into the cisterna mag- 
na, the copular point mav, in addition to 
posterior displacement, be superiorly dis- 
placed (Fig. 8/7). In the semi-axial projec- 
tion, the portion of the inferior vermian 
vein which runs in the inferior paravermian 
sulcus therefore appears short (Fig. 8G). 

Vessels located lateral to the ventricle 
and vallecula are displaced laterallv. A 
medial tonsillar vein, 1f present, on the 
medial aspect of the cerebellar tonsil, is 
stretched, elongated and laterally dis- 
placed. The vein of the lateral recess of the 
fourth ventricle’ shows similar changes. Its 
supratonsilar tributary which lies in the 
supratonsillar portion of the posterolateral 
fissure is markedly elongated anteroposte- 
riorly, arched laterally and its Junction with 
the medial tonsillar tributary 1s anteriorly 
displaced (Fig. 9C). In the Towne projec- 
tion, the vein of the lateral recess, which 
usually les considerably medial to the 
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lic. 8. (E) Bilateral retrograde brachial angiogram with compression of right carotid artery in the neck, 
Towne projection. On the left side, the anterior medullary (LPIC), lateral medullary (LM), posterior 
medullary (PM), supratonsillar (St) and vermian segments (V) of the posterior inferior cerebellar artery 
can be identified. Although the lateral medullary (LM) and vermian segments (V) are shghtly laterally 
displaced, the posterior medullary (PM) and supratonsillar segments (St) are displaced and arched la- 
terally to a far greater extent. The prominent tonsillohemispheric branch (, ó 1,2, £,H) seen in the lateral 
view is displaced markedly laterally. The superior cerebellar arteries (SCA) are stretched and displaced 
laterally. The tectal branches ( 3 ) are also displaced—laterally and posteriorly. On the right side, the pos- 
terior inferior cerebellar artery (RPIC) originates from the basilar artery and runs laterally on the anterior 
aspect of the lower pons and brachium pontis ( f). Upon reaching a point lateral to the ballooned lateral 
recess of the fourth ventricle ( 1 ), it turns medially and backward (upward in this projection) and runs in 
the upper part of the laterally displaced cerebellomedullary fissure. It then courses posteriorly (row of 
arrowheads) along the superior pole of the laterally displaced tonsil. The laterally displaced tonsillohemi- 
spheric branches (a and b) can also be identified. 

(F) Bilateral retrograde brachial angiogram with compression of the right carotid artery in the neck, 
venous phase, Towne view. Narrow pontine cistern is indicated by decreased distance between the trans- 
verse pontine tributary (TP) of the right petrosal vein (PV) and the clivus. The vein of the lateral recess 
(LR) of the fourth ventricle, usually located considerably medial to the brachial vein (B), is markedly 
laterally displaced in arcuate fashion (row of arrowheads). Brachial veins (B, B) are slightly arched upward 
and outward. A prominent vein of the great horizontal fissure (GHF, ' 1 ) drains into a tentorial dural 
sinus. An inferior hemispheric vein (IH) and peduncular vein (Pd) are also labeled. 

(G) Late venous phase, Towne view. The inferior vermian vein (IV) is posteriorly displaced and therefore 
appears short. Its superior retrotonsillar tributary (SRt) is rotated laterally, producing an increase of the 
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brachial tributary of the petrosal vein," 
may become located lateral to the latter 
vein (Fig. 87; and 10C). 

Vessels located lateral to the upper part 
of the fourth ventricle are also displaced 
laterally. Brachial tributaries of the petro- 
sal vein are laterally, superiorly and ante- 
riorly displaced (Fig. 87). Those of the pre- 
central cerebellar vein are laterally, supe- 
rorly but posteriorly displaced, and are 
separated from each other (Fig. 10C). The 
inferior part of the anastomotic lateral 
mesencephalic vein and the interbrachial 
branch!? of the superior cerebellar artery 
are laterally displaced. When the lateral 
pontine segment of the superior cerebellar 
artery runs low in relation to the anterior 
superior margin of the cerebellum, it will be 
elevated and laterally displaced (Fig. 8C; 
and 95). The portion of the anterior lateral 
marginal branch of the superior cerebellar 
artery which runs on the superior aspect of 
the brachium pontis 1s displaced in similar 


fashion (Fig. 124). 


DIFFERENTIAL DIAGNOSIS 


Distinction from an enlarged fourth ven- 
tricle secondary to communicating hydro- 
cephalus is not difficult. In these cases, al- 
though there is evidence of enlargement of 
the fourth ventricle, ballooning of the 
fourth ventricle indicated by marked lat- 
eral bowing of various segments of the pos- 
terior inferior cerebellar artery is absent. 

Distinction between a primary "intra- 
ventricular” tumor of the fourth ventricle 
and a “paraventricular” tumor is not diffi- 
cult unless the intraventricular component 
is unusually large. In the latter case, lateral 
displacement of various segments of the 
posterior inferior cerebellar artery may not 


Angiography of Fourth Ventricle Tumors 
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Fic. 9. Another case of cholesteatoma of the fourth 


ventricle. (4) Pneumoencephalogram, lateral 
view. A large mass (unlabeled arrows) with air 
entering its interstices balloons the fourth ventricle 
in all directions. The brain stem is flattened and 
displaced anteriorly in arcuate fashion. The 
pontine cistern (Pc) is narrow. A mild degree of 
hydrocephalus is present. The third ventricle (3V) 
and shortened aqueduct (Aq) are also labeled. 


be as marked as in cases of true intraven- 
tricular tumors due to hemispheric exten- 
sion of the tumor. 

In midline vermis tumors, the precentral 
cerebellar artery and vein, the superior 
retrotonsillar tributary of the inferior ver- 
mian vein and superior retrotonsillar seg- 
ment of the posterior inferior cerebellar 
artery are displaced markedly anteriorly, 
instead of posteriorly.® 

Difterential diagnosis between a fourth 
ventricle tumor and a brain stem tumor 
may be difficult. In brain stem tumors, 
lateral displacements of the posterior med- 
ullary, supratonsillar and superior retro- 





angle (*) formed by the inferior vermian vein and its superior retrotonsillar tributary. A medial tonsillar 
tributary (unlabeled single arrow) joins the superior retrotonsillar vein. 

(H) Left retrograde brachial angiogram, venous phase, lateral view. The media! tonsillar (unlabeled 
arrow) and superior retrotonsillar (SRt) tributaries of the inferior vermian vein (IV) and the copula 
pyramidis (*) are markedly posteriorly displaced. The vein of the great horizontal fissure (GHF) and an 


inferior hemispheric vein (IH) can also be identified. 


(an 
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1G. 9. (B) Percutaneous left vertebral angiogram, arterial phase, lateral view. An expanding posterior fossa 
mass is immediately suggested by forward displacement of the basilar artery (BA) and upward herniation 
of the vermian branch ( Î ) of the superior cerebellar artery. The anteriorly displaced basilar artery, proxi- 
mal portion of the vertebral artery and the posterior medullary segment of the posterior inferior cerebellar 
artery outline the anteriorly-arched flattened brain stem. The superior retrotonsillar branches (SRt) and 
vermian segment (V) are markedly crowded posteriorly. A markedly stretched medial supratonsillar segment 
(MSt) which runs first in relation to the superior pole and then on the vallecular surface of the tonsil, ex- 
tends between the posterior medullary segment and the retrotonsilar branches. The suprapyramidal 
branch (Sp) can also be identified and shows posterior displacement. Extension of the tumor upward in the 
4th ventricle is indicated by upward and backward displacement of the precentral cerebellar branch (Pc) of 
the superior cerebellar artery. This twig is convex posteriorly and superiorly. The superior cerebellar ar- 
teries as they run over the brachia pontis (large arrowhead) are displaced upward and forward. The proxi- 
mal portion of the left posterior inferior cerebellar artery (AM, LM) is faintly seen. Although the proximal 
portion of the right posterior inferior cerebellar artery is also obscured, its posterior medullary segment 
(black arrow, 1 ) is evident and is anteriorly displaced. 

(C) Venous phase, lateral view. Evidence of tight posterior fossa is again noted. The anterior ponto- 
mesencephalic vein (APM) is displaced forward indicating a narrow pontine cistern. The interpeduncular 
cistern (curved arrow) is narrowed from below. The supraculminate tributary (Scu) of the superior ver- 
mian vein lies close to the straight sinus indicating a narrow superior cerebellar cistern. The supratonsillar 
portion (St) of the vein of the lateral recess of the fourth ventricle is markedly stretched and elongated (row 
of arrowheads) indicating enlargement of the fourth ventricle in the anteroposterior direction. Its anterior 
end (unlabeled large arrow) adjacent to the floor of the fourth ventricle at the incisura is displaced forward. 
An anteroposteriorly elongated medial tonsillar tributary (MT) joins the vein of the lateral recess at this 
point. The superior retrotonsillar tributary (SRt), the copular point (CP), the suprapyramidal tributary 
(Sp) of the inferior vermian vein (IV) are all crowded backward. The colliculocentral point (CCP) is dis- 
placed upward. Segment (1) of the precentral vein (Pc) is arched upward and backward and the colliculo- 
central angle between segments 1 and 2 of this vein is diminished.! Also labeled are the transverse pontine 
vein (TP) and anastomotic lateral mesencephalic vein (ALM). 
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lic. 10. A case of ependymoma of the fourth ventricle. 

(4) Retrograde right brachial angiogram with compression of the right carotid artery, arterial phase, 
anteroposterior view. The course of the anterior medullary segment (AM) is within normal limits. The 
lateral medullary segment (LM) deviates only slightly laterally. The most remarkable feature is the marked 
lateral displacement and arcuate course convex laterally of the posterior medullary (PM) and supratonsillar 
segments (St). The superior retrotonsillar segment (SRt) is posteriorly displaced and appears elevated in 
this projection. It is also displaced laterally. An inferior retrotonsillar branch (IRt) is stretched and also 


(LEGEND CONTINUED ON PAGE 560) 
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Fic. 11. Papilloma of the fourth ventricle. 


(4) Bilateral retrograde brachial angiogram with compression of the right carotid artery, arterial phase, 
anteroposterior projection. Both posterior inferior cerebellar arteries ( 1 ) take a tortuous course on the 
anterior aspect of the pons and brachia pontis before entering the cerebellomedullary fissure. The lateral 
medullary (LM), posterior medullary (PM) and supratonsillar (St) segments of both sides are displaced 
laterally in symmetric fashion. Tortuous midline vessels (unlabeled arrow) outline a portion of the pos- 
terior surface of the tumor. The posterior communicating artery on the left side is also opacified (PCo). 

(B) Venous phase. The veins of the lateral recess of the fourth ventricle (LR) are displaced and arched 
laterally in symmetric fashion. The precentral cerebellar vein and its brachial tributaries (b) are within 
normal limits. The distance between the first segment of the vein of the lateral recess (LR) and the brachial 


tributary (B) of the petrosal vein (PV) is diminished on both sides. Partial opacification of the tumor (T) is 
evident. 


(LEGEND CONTINUED FROM PAGE 559) 


displaced laterally. The lateral displacement of the retrotonsillar vessels indicates widening of the inferior 
vermis and vallecula in the transverse direction. Upward herniation of the superior vermian branch ( ¢ ) of 
the superior cerebellar artery is evident. 

(B) Retrograde left brachial angiogram, arterial phase, anteroposterior view (same case). The left verte- 
bral (VA), posterior inferior cerebellar artery and its various segments can be identified. The posterior 
medullary (PM) and supratonsillar segments (St) are markedly laterally displaced in arcuate fashion 
similar to the right side. The superior retrotonsillar segment (SRt) is posteriorly displaced and appears 
elevated in this projection. As on the right (4), an inferior retrotonsillar branch (IRt) of the left posterior 
inferior cerebellar artery 1s also laterally displaced. 

(C) Right brachial angiogram, venous phase, anteroposterior view. The brachial tributaries (unlabeled 
arrowheads) of the split precentral cerebellar vein are laterally displaced and separated from each other. 
The vertical portion of the anastomotic lateral mesencephalic vein (ALM) is laterally displaced. The 
superior retrotonsillar tributary (SRt) of the inferior vermian vein (IV) is rotated laterally. As a result, the 
copular angle (*) between this tributary and the inferior vermian vein is apparently widened in this pro- 
jection. The faintly visualized vein of the lateral recess of the fourth ventricle (LR) on the right side is 
convex and markedly displaced laterally. 
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Fic. 12. Another case of cholesteatoma of the fourth ventricle. 
(4) Retrograde left brachial angiogram, arterial phase, lateral view (partial subtraction). The posterior 


inferior cerebellar artery, which originates ( 3 ) from the vertebral artery at the level of C1, takes a tortuous 
course in the upper cervical canal (unlabeled small 3 arrowheads). It continues upward as the posterior 
medullary segment (PM). The entire posterior medullary segment is posteriorly displaced by tumor in the 
cisterna magna. Medial tonsillar segments (MT, MT’) of the vermian branch (V) and of the tonsillo- 
hemispheric branch (H) can aiso be identified. It is important to note that, in spite of posterior displace- 
ment of the posterior medullary segment, the anteroposterior diameter of the body of the cerebellar tonsil— 
the distance between the posterior medullary segment and the copula pyramidis (*)—is not decreased. The 
basilar artery is close to the clivus. The lateral pontine segments (large arrowhead) of the superior cere- 
bellar arteries are elevated. The anterior lateral marginal branches (double arrowheads) are anteriorly dis- 


placed. Slight upward herniation ( 1 ) of the cerebellum is also present. 
(B) Towne projection, arterial phase. The posterior medullary (PM) and medial tonsillar (MT, MT’) 


segments are markedly displaced laterally. 


tonsillar segments of the posterior inferior 
cerebellar artery are minimal in the semi- 
axial projection. In fourth ventricle tumors, 
they are always markedly laterally dis- 
placed, often in arcuate fashion convex 
laterally. In the lateral view, the posterior 
medullary segment of the posterior inferior 
cerebellar artery is disproportionately 
markedly posteriorly displaced in brain 
stem tumors (Fig. 13). In other words, the 
anteroposterior diameter of the body of the 
cerebellar tonsil, indicated by the distance 
between the posterior medullary segment 
and the superior retrotonsillar segment of 
the artery, is markedly increased in fourth 


ventricle tumors, while this distance is 
diminished or within normal limits in brain 
stem tumors. 

A tumor of the cerebellar tonsil may 
mimic a fourth ventricle tumor in the lat- 
eral projection. Distinction is, however, 
not difficult in the Towne projection. In 
these cases, there is a marked shift of the 
midline structures, and vessels running on 
the medial aspect of the tonsil are markedly 
displaced to the opposite side (Fig. 14). 

Angiographic diagnosis of posterior fossa 
lesions depends greatly on the excellence of 
visualization of the posterior fossa vessels. 
Bilateral retrograde brachial angiography 
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Fic. 12. (C) Air and pantopaque ventriculogram, lateral view, brow up (same case). Radiopaque material is 
seen in the posterior portion of the third ventricle (3V) and occipital horn (OH). The outline of the aque- 
duct and fourth ventricle, determined by multiple projections, is indicated by dashed lines. The opaque 
material in the interstices of the tumor causes a markedly irregular distribution. 


(D) Brow up, anteroposterior view (same case). The spotty appearance of the opaque material in the 


ballooned fourth ventricle is characteristic. The lateral ventricles are slightly dilated. 





l'1G. 13. Brain stem glioma. 

(4) Left brachial angiogram, arterial phase, lateral view. Unlike fourth ventricle tumors, in brain stem 
tumors the proximal portion of the posterior inferior cerebellar artery (PIC) is stretched and elongated, 
whereas the distal portions—the posterior medullary (PM) and, to a lesser degree, the superior retroton- 
sillar (SRt) segments—are markedly crowded backward. The anteroposterior diameter of the body of the 





FrG. 14. Tumor of the cerebellar tonsil. 

(4) Right brachial angiogram, arterial phase, lateral view. In this projection, a tumor of the fourth 
ventricle is suggested by the forward displacement of the medullary segments (AM, LM, PM), particularly 
the posterior medullary segment. The distance between the posterior medullary segment (PM) and the 
posteriorly displaced superior retrotonsillar segment (SRt) is markedly increased. The medial supra- 
tonsillar segment (MSt) is elevated, stretched, elongated and takes a large sweep. Two stretched and 
elevated transverse supratonsillar branches (TSt) can also be identified. A tortuous tonsillohemispheric 
branch (origin 3 , medullary course—double arrowhead, inferior margin of biventral lobule—single arrow- 
head) is displaced forward. The elevated superior cerebellar arteries are indicated by a large arrowhead. 
The anterior medullary segment is tortuous with a loop ( T ) directed superiorly. 

(B) Bilateral retrograde brachial angiogram, arterial phase, modified Towne view. The various segments 
of the right posterior inferior cerebellar artery can be identified including the loop ( 1) in the anterior 
medullary segment. The posterior medullary (PM) and medial supratonsillar (MSt) segments are markedly 
displaced across the midline to the opposite side. Transverse supratonsillar branches (TSt) are also stretched 
and take an arcuate course over the superior pole of the tonsil. The above findings indicate the presence 
of a mass lesion involving the right cerebellar tonsil and neighboring structures. Distinction from a fourth 
ventricle tumor is obvious in this view since the shift of the various segments of the posterior inferior 
cerebellar artery is to the opposite side. 


tonsil—the distance between the posterior medullary and the superior retrotonsillar segments—is dimin- 
ished. The foot (C’) of a perpendicular line dropped from the distal portion (C) of the posterior medullary 
segment (PM) on to a foramen magnum-torcular line (FT) is located well behind the anterior one-third 
point (o) of the latter line (8 mm. behind o). The basilar artery is displaced forward and the precentral 
cerebellar artery (Pc) is somewhat posteriorly displaced. The anterior lateral marginal branch (ALM), 
anterior (Fı) and posterior margins (F) of the foramen magnum, superior vermian branch (SV) of the 
superior cerebellar artery, torcular (T), thalamo-perforating arteries (Tp) and vermian (V) segments of the 
posterior inferior cerebellar artery are also labeled. 

(B) Towne projection. Although the lateral medullary segment (PIC) of the posterior inferior cerebellar 
artery is slightly laterally displaced, it is important to note that there is little or no lateral displacement of 
the posterior medullary (PM), supratonsillar and vermian segments (V). The proximal portion of the 
tonsillohemispheric branch (Th) is also located adjacent to the midline. The anterior inferior cerebellar 
artery (AIC) on the right side is also labeled. 


564 
using 2 pressure injectors, with a quarter- 
second delay on the left side and manual 
compression of the right carotid artery in 
the neck, has been most successful in our 
experience. For accurate angiographic diag- 
nosis of fourth ventricle tumors, the poste- 
rior inferior cerebellar artery should be vis- 
ualized on both sides to demonstrate sym- 
metric lateral displacement. 


SUMMARY 


I. A fourth ventricle tumor which bal- 
loons the fourth ventricle may be diagnosed 
angiographically, provided that the poste- 
rior fossa vessels are well opacified on both 
sides. 

2. The anatomy of various segments of 
the posterior inferior cerebellar artery, of 
Importance in making this diagnosis, is 
described in detail. 

3. The angiographic features of fourth 
ventricle tumors which are related to bal- 
looning of the fourth ventricle are also 
described. 


Bernard S. Wolf, M.D. 
Department of Radiology 
The Mount Sinai Hospital 
II East 1ooth Street 

New York, New York 10029 


We would like to express our gratitude 
to Dr. Paul Anderson of the Department of 
Neuropathology and Dr. Katsumaro Oana 
of the Department of Radiology for their 
assistance in the conduct of this study. 


REFERENCES 


M 


. ANGEVINE, J. B., Jr., Mancar, E. L., and 
YaKov_ev, P. I. The Human Cerebellum: An 
Atlas of Gross Topography in Serial Sections. 
Little, Brown & Company, Boston, 1961, p. 
24. 

. Burr, J. Difficulty in differentiating between 
fourth ventricle and brain stem masses. Acta 
radiol. (Diag.), 1963, 7, 814-820. 

3. CRA IG, W. McK., and Kernonan, J. W. Tumors 
of fourth ventricle. 7.44.M.4., 1938, ZITI, 
237072377. 

4. DitANGE, D., and Davin, M. L'angiographie 

vertébrale. Neurochir., 1967, 73, 121-156. 


L2 


C2 


Yun Peng Huang and Bernard S. Wolf 


9. 


IO. 


Il 


I9. 


NOVEMBER, 1969 


GREITZ, T., and Sjócnzw, S. E. Posterior inferior 
cerebellar artery. Acta radiol, 1963, 7, 284— 
207. 

Hauce, T. Catheter vertebral angiography. 
Acta radiol., 1954, Suppl. 109. 

Huana, Y. P., and Wo r, B. S. Precentral cere- 
bellar vein in angiography. Acta radiol., 1966, 
$, 250-262. 


. Huang, Y. P., and Worr, B. S. Veins of posterior 


fossa-superior or galenic draining group. Am. 
J. RoeNTGENOL., Rap. THERAPY & NUCLEAR 
MED., 1965, 95, 808-821. 

Huvuawc, Y. P., and Worr, B. S. Vein of lateral 
recess of fourth ventricle and its tributaries; 
roentgen appearance and anatomic relation- 
ships. Am. J. RoeNTGENOL., Rap. THERAPY & 
NucLEAR MED., 1967, 70r, 1-27. 

Huane, Y. Po Worr, B. S., Antin, S. P., OKU- 
DERA, T., and Kim, I. H. Angiographic fea- 
tures of aqueductal stenosis. AM. J. ROENT- 
GENOL., Rap. THerapy & NucLear MeD., 
1968, 704, 90-108. 

Hvawuc, Y. P., Worr, B. S., Antin, S. P., and 
Oxupera, T. Veins of posterior fossa-anterior 
or petrosal draining group. Am. J. ROENT- 
GENOL., Rap. THerapy & NucLEAR MED., 
1968, 704, 36-56. 


. Huanea, Y. P., Worr, B. S., and OKUDERA, T. 


Angiographic anatomy of inferior vermian 
vein of cerebellum. Presented at the Interna- 
tional Neuro-radiological Symposium, Paris, 
1967. To be published. 

KRAYENBÜHL, H., and YasarciL, M. G. Die 
zerebrale Angiographie. Georg Thieme Verlag, 
Stuttgart, 1965. 

LEREBOULLET, J. Les tumeurs du quatriéme 
ventricule. Thèse. Librairie J. B. Bailhére et 
Fils, Paris, 1932. 


. LiNponEN, E. Handbuch der Neurochirurgie. IT. 


B. Springer-Verlag, Berlin, 1954. 


. LysHoim, E., Espenius, B., LinpBLom, K., and 


ScursrEDT, H. Dritten und vierten Ventrikel 
in das Ventrikulogramm, III Teil. Acta 
radiol., 1935, Suppl. 24. 


. Nori, A. Value of different methods of ventri- 


culography in tumors of cerebellum, pons and 
fourth ventricle. Acta neurochir., 1963, 77, 201- 
228. 

Taveras, J. M., and Woop, E. H. Disease of the 
central nervous system. Chapter 1. Golden’s 
Diagnostic Roentgenology, Volume 1. Wil- 
liams & Wilkins Company, Baltimore, 1964. 

Wo tr, B., Newman, C. M., and KHILNANI, 
M. T. Posterior inferior cerebellar artery on 
vertebral angiography. Am. J. RoENTGENOL., 
Rap. TuERAPY & Nuc Lear MED., 1962, 87, 


yn Hum) om 


Qe E o NA. 


Vor. 107, No. 3 


THE SUPERFICIAL SYLVIAN VEIN 
IN NORMAL AND PATHOLOGIC 
CEREBRAL ANGIOGRAPHY* 


By F. GALLIGIONI, M.D., R. BERNARDI, M.D.,t M. PELLONE, M.D., and G. IRACI, M.D. 


PADOVA, ITALY 


EUROSURGEONS are well acquaint- 

ed with the dangers fraught in opera- 
tive procedures by interruption of super- 
ficial cerebral veins and by the ensuing 
possibility of generalized or local edema 
from insufficient venous drainage with all 
of its clinical manifestations.! The dynamic 
as well as the morphologic study of the ve- 
nous cerebral circulation would therefore be 
of the utmost importance, not only from a 
diagnostic, but also from a surgical point 
of view. Unfortunately, the venous circula- 
tion of the brain cannot always be ade- 
quately investigated at cerebral angiog- 
raphy. On the one hand, the often thin 
venous vessels—even under the most favor- 
able conditions of timing and opacification 
—are easily obscured by supraimposition 
of bone structures which not even the sub- 
traction method, valuable as it actually 1s, 
can always eliminate; on the other hand, 
one has to consider the many possibilities 
of variation in number, size and course of 
the venous vessels, both deep and super- 
ficial. Most of these variations occur in the 
middle cerebral group, formed by the deep 
and superficial sylvian veins. We wish to 
report here on our experience with the nor- 
mal and pathologic aspects of the super- 
ficial sylvian vein (s.s.v.*). 


ANATOMIC CONSIDERATIONS 


The superficial sylvian vein originates 
in the posterior third of the lateral fissure 
and runs along it, downward and forward 
to the pterional region. After penetrating 
the dura and acquiring the anatomic char- 
acteristics of a venous sinus (“sphenoid 

- , - »» T 
portion of Breschet's sinus"), the vein runs 


* 'The normal aspects of the s.s.v. have already been studied 
and described in detail by Wolf, Huang and Newman.? 


medially along the lesser wing of the sphe- 
noid bone to join the anterior end of the 
cavernous sinus. During development, the 
s.s.v. does not enter the cavernous sinus, 
but rather an embryonic dural channel, 
Padget's* "tentorial sinus," the posterior 
part of which Joins in turn the lateral sinus. 
The communication with the cavernous 
sinus (Fig. 18) may still be absent at birth 
and be established only in later periods of 
life. 

Under normal conditions of full devel- 
opment, the s.s.v. drains the insula, the 
cortex on both sides of the sylvian fissure 
and part of the occipital and frontal lobes. 
The s.s.v. anastomoses with the deep ve- 
nous system, via the uncal and the insular 
(Fig. 14; 1D; and 25) and the basal veins 
and with other superficial cerebral and du- 
ral veins. [t also communicates with extra- 
cranial vessels, such as the pterygoid plexus 
via sphenoid emissaries (Fig. 6, 7 and 5), 
and with the facial veins, via the orbital 
venous circulation. Furthermore, it can 
drain blood from the middle meningeal 
veins, which in turn communicate with di- 
ploic veins and with the superior longitudi- 
nal sinus (“parietal portion of Breschet's 
sinus"). 

The many variations in the drainage sys- 
ten of the s.s.v. stem from the intricacy of 
embryonic development of the venous 
channels on the floor of the middle fossa 
and in the tentorium. Such variations may 
be ascribed to 2 basic types: 

(1) Variations at the convexity. In the ab- 
sence of the s.s.v., its area of drainage can 
be taken over bv a frontal vein (Fig. 3) to 
the superior sagittal sinus in its anterior 
portion, or by a parietal vein (Fig. 4) or by 
a temporal superficial vein (Fig. 5) Joining 
the lateral sinus. These three varieties may 


* From the Institutes of Neurosurgery and Radiology,T University of Padova, Padova, Italy. 
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2. (4 and B) Two normal cases with the typical course of the s.s.v. (C and D) Normal variation (doub- 
g) of the s.s.v. The characteristic aspect of the uncal vein is evident in the anteroposterior view in B. 








Fic. 1. Different aspects of the superficial sylvian vein (s.s.v.) under normal conditions. (4) Normal course 
and termination, with good filling of the uncal vein receiving in turn a large insular vein. (B) Continuation 
with the cavernous sinus which runs on the anterior part of the floor of the middle cranial fossa. (C) 
Tortuous course of the s.s.v. (D) Double s.s.v. with 2 venous channels that join at the lesser wing of the 
sphenoid bone. The smaller trunk presumably does not run in the lateral fissure. The anastomosis of an 
insular vein with the uncal vein is well visualized. 


coexist in different combinations, one of 
them prevailing upon the others. An ab- 
sence or extreme thinness of the s.s.v. can 
be compensated for through vicarious 
routes of drainage of the temporal lobe, 
such as a number of straight, very thin ve- 
nous vessels, partly dural, running in bun- 
dles in a very straight course and Joining 
the transverse sinus at different points. In 
other cases, a long venous channel, which 
could be identified with Padget's ''tentorial 
sinus," is seen running within the tentor- 
ium from the temporal pole up to the tip of 
the petrous bone and to the lateral sinus. 

(2) Variations at the base. In these cases, 


the portion of the s.s.v. at the convexity is 
normal; upon reaching the pterion, how- 
ever, the vein may run backward along the 
internal aspect of the temporal squama and 
in the tentorium over the petrous bone, to 
join the lateral sinus. Still in other cases, 
after following the lesser sphenoid wing, it 
continues on the floor of the middle cranial 
fossa to join the superior petrous sinus; 
or it may continue directly into the para- 
cavernous sinus (Fig. 6),° an ample venous 
channel lateral to the cavernous sinus and 
joining the pterygoid plexus via sphenoid 
emissaries (Fig. 17; and 6, 4 and B). 


The “uncal vein," * located on the medial 
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aspect of the temporal lobe along the anter- 
lor margin of the uncus, is a tributary of 
the s.s.v. In the lateral view, it can be seen 
about 1 cm. above the sella, Grected down- 
ward and forward ina gentle anterior sweep 
to join the medial end of the s. "to di. 
rectly join the cavernous or ac cdi 
sinus (Fig. 127; 1D; and 24). In the anterior 
-posterior view, this vein can be recognized 
by its course, slightly curved with a lateral 
convexity, and by its location at about 3 
cm. from the midline (Fig. 26). According 
to Wolf and co-workers,? this vessel can be 








Fic. 3. Absence of the s.s.v. and collateral 
drainage through a large frontal vein. 
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Frc. 4. Variations of the superficial venous system in the absence of the s.s.v.; presence of a large ascending 
partial vein. (4 and B) Normal aspect, in anteroposterior and left lateral view. (C) The variation is found 
in a case of frontal brain tumor. (D) Large sarcoma of the posterior part of the hemisphere, which had 
caused, owing to its size, a forward displacement of the ascending parietal vein. 


of some diagnostic importance, as it marks 
the medial aspect of the temporal lobe; and 
furthermore, since it 1s located in the imme- 
diate vicinity of the veins which Join the 
anterior end of the basal vein, it can serve 
as an anastomotic channel between the 
superficial sylvian vein and the deep group 
of middle cerebral veins (Fig. 1, Æ and B). 


The s.s.v. can double up in its entire 
course (Fig. 1D; and 2, C and D) or it can 
be substituted by bundles of several thin 
veins, which follow the normal course of 
the s.s.v. The lower groups of these veins 
receive, in turn, some thin and short veins 
from the inferior aspect of the temporal 
pole, while the upper groups are Joined by 
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the uncal vein and, sometimes, by an insu- 
lar vein. 

Any of the above described variations of 
drainage of the s.s.v. can co-exist with this 
complicated system of several superficial 
sylvian veins, visualizing in the angio- 
grams the paracavernous or the cavernous 
sinus, or the pterygoid plexus. 

We have now conducted in several con- 
secutive cases a systematic comparison of 
the superficial venous system on each side 
of the brain. Under normal conditions, a 
fair symmetry between the venous circula- 
tion of the two hemispheres seems to be 
present and to be the commonest, but by no 
means a constant, finding; therefore, in the 
absence of other clinical and/or roentgeno- 
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logic evidence to the contrary, a certain de- 
gree of asymmetry in the venous superficial 
pattern of the two hemispheres can be con- 
sidered as normal (Fig. 7). Delmas and co- 
workers? attribute such differences in the 
two hemispheres to a different hemody- 
namic condition between the dominant and 
the nondominant side. 


PATHOLOGIC ALTERATIONS 


In our review of a series of intracranial 
neoplasms, we have given separate con- 
sideration to extracerebral and to intra- 
cerebral expanding lesions. While in the 
former (we are referring mainly to those 
lesions, especially meningiomas, that grow 
at the lesser sphenoid wing and at the 





lic. 5. Posterior type of drainage through a superficial temporal vein in the absence of the s.s.v.: (4 and B) 
under normal conditions; (C) in a meningioma of the pterion; and (D) in a fronto-parietal glioma. In C the 
lack of visualization of the s.s.v. could presumably be due to development of the tumor. 
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l'1G. 6. Another example of variation of the basal type of drainage of the s.s.v., which continues with the 
paracavernous sinus. (/7 and B) Note the opacification of the pterygoid plexus through sphenoid emissaries, 
and (C) the double anastomosis between the s.s.v. and (above) the superficial temporal vein and (below) 


the paracavernous sinus and a tentorial branch. 


pterion) alterations of the s.s.v. are quite 
significant and definite, in the latter it 1s 
the arterial stage of cerebral angiography, 
and the deep venous circulation, that pro- 
vide the main bulk of significant diagnostic 
clues, while definite alterations of the s.s.v. 
are rather rare. 

In extracerebral lesions developing at the 
lesser sphenoid wing and at the pterion, the 
s.s.v. becomes separated from the bone 
structures and it marks more or less exactly 


the expanding lesion. Such a finding is so 
usual and characteristic of these cases that, 
in some of them, it is the only one allowing 
a differential diagnosis, in the absence of an 
intrinsic pathologic stain, between an intra- 
cerebral and an extracerebral space-occupy- 
ing lesion of this area (Fig. 8; 9; and Io). 
In some of our cases of meningioma, the 
s.s.v. had an increased caliber and was the 
main recipient of venous drainage; con- 
trarily, in most of these patients pressure 
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from the neoplasm was such as to reduce 
greatly the size of the vein, which was al- 
most or quite unrecognizable on the angio- 
grams, and instead some vicarious anterior 
and posterior venous twigs, such as may be 
seen under normal conditions in the ab- 
sence of the s.s.v., were visualized (Fig. 
5C). Of course, this interpretation of a more 
or less complete stenosis of the vein from 
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neoplastic pressure, although suggestive, 
is a rather hypothetical one, because in no 
patient would a previous angiographic ex- 
amination, made before the onset of the le- 
sion, be available for comparison control. 

A careful study of the s.s.v. is necessary 
also in extracerebral, non-neoplastic le- 
sions (such as epi- and subdural blood col- 
lections), where a shift of the vein is an im- 


Fic. 7. Normal bilateral carotid arteriogram in the same patient as in Figure 6. Note the difference between 
the venous patterns on the 2 sides. (4 and B) On the right side, a large temporal branch is vicariating, while 


(C and D) on the left a normal s.s.v. is present. 
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lG. 8. Meningiomas of the lesser sphenoid wing. (4) The s.s.v., thin and irregular, runs on the upper pole 
of the growth. (B) In the lateral view, the anastomosis of the s.s.v. with a thin anterior superficial temporal 


vein is seen. 


portant element for the evaluation of the 
extension and expansion of the hematoma. 

In intracerebral neoplasms, the super- 
ficial sylvian vein can undergo 2 main types 
of alterations: a depression, in case of fron- 
tal or fronto-parietal lesions (Fig. 11; and 
12), or an elevation, from posterior (tem- 
poral and occipital) neoplasms or from any 
tumor that produces a temporal pressure 
cone (Fig. 14; 17; and 18). Both alterations 
of course, can be best seen in the lateral 
view. 

Delandtsheer and co-workers! have de- 
scribed a "cintre sphéno-sylvien” which, 


seen in the lateral view, is formed by the 
proJectional continuation of the arc of the 
s.s.v. with the osseous contour of the anter- 
lor part of the middle cranial fossa. A de- 
tailed description of the variations of the 
radius of curvature of this “cintre”? in 
different neoplastic and post-traumatic in- 
tracranial lesions was given by the same 
authors, who assigned corresponding diag- 
nostic meanings to different values. We feel 
that such a method of evaluation, useful 
as it may be from a didactic standpoint, 
cannot have much practical value, as it 
involves an excess of schematization which, 





liG. g. Meningioma of the lesser sphenoid wing. (/7-C) Already in the arterial phase, the neoplasm shows a 
pathologic stain, while at the same time it displaces the alar portion of the middle cerebral artery and de- 
forms the carotid syphon. In the venous phase, marked elevation of the s.s.v., whose course is close to that 
of the alar portion of the middle cerebral artery, is seen. 
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Fic. 10. Meningioma of the lesser sphenoid wing. (4 and B) Marked elevation of the s.s.v. is still visible 
despite its sparce opacification. The vein surrounds the upper pole of the mass and joins above the sup- 


erficial posterior temporal vein. 


even under normal conditions, is hardly 
allowable by the frequent variations of the 
s.s.v. In its relationship to adjacent bone 
structures. Therefore, in our pathologic 
series we have taken into consideration only 
the intrinsic alterations of the s.s.v., with- 
out attempting to assess any projectional 
relationship with the bone structures of the 
skull. 

In our opinion, it is difficult to assert that 
even a definite elevation or depression of 





the s.s.v. in the lateral view has a constant 
pathognomonic significance, because of the 
several variations that the vein can present, 
depending on the patient’s age and the de- 
velopment of the skull. In children, for in- 
stance, the s.s.v. 1s normaly more elevated 
than in the adult and has a wider sweep, 
whereas 1t can appear depressed and with a 
narrower arc in dolichocephaly.! Even more 
difficult 1s the interpretation of the patho- 
logic significance of a deformation in the 
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Fic. 11. (4 and B) Large frontal glioma with marked depression of the s.s.v. 
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Fic. 12. (4) Large frontal cystic astrocytoma and (B) frontal meningioma of the convexity: 
different degrees of depression of the s.s.v. 


vein’s course, when it runs in a sinus-wave, 
instead of a continuous, regular arc-like 
fashion. 

A further cause for difficulties in the 
proper evaluation of deformities of the vein's 
arc lies in the varying relationship of the 
vein to the lateral fissure when, instead of 
running in the depth of the fissure, it 
courses on the surface of the brain, above 
or below the fissure or even bridging it at 
different points. 

The above remarks concern the poste- 
rior, free" portion of the vein. They seem 


to us to be of some importance, as they 
may explain some apparent discordances 1n 
the pathologic aspects of the vein, already 
described and variously interpreted by 
other authors." 

Extensive frontal gliomas, which caused 
a marked posteriorly directed pressure as 
evidenced by a noticeable displacement of 
the venous angle (Fig. 13) did not produce 
à significant alteration of the s.s.v. An al- 
most identical finding was obtained 1n case 
of temporal and/or occipital neoplasms, 
producing a pressure in the opposite direc- 





Fic. 13. (4 and B) Two cases of large frontal gliomas with backwards displacement of the 
venous angle. Note the almost normal course of the s.s.v. 
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Fic. 14. (4) Double metastasis to the occipital lobe and (B) intracerebral occipital hematoma 
from a vascular malformation, with slight elevation of the arc of the s.s.v. 


tion (Fig. 14; and 15). Indeed, we feel that 
in quite a few patients the superficial cere- 
bral venous pattern, far from undergoing 
the alterations that might be expected ac- 
cording to the site and size of the neo- 
plasms, can even present quite opposite 
features. This behavior of the s.s.v. most 
probably depends on the more or less super- 
ficial location of the tumor and on its size, 
but also— and, we believe, mainly—- on the 
superficial position of the vein, which re- 
mains unaffected by the various directional 
forces or pressures exerted by the neoplasm, 
producing more evident shifts and/or de- 
formities of the cerebral arteries and of the 
deep veins. In our opinion, a more constant 


and more significant finding in such cases 
consists of a “squashing? of the s.s.v., 
which results in an irregularity of its lu- 
men, a nonuniform opacification, and a 
better visualization of the vicarious venous 
vessels. 

We do not share the opinion of other 
authors! that a paradoxical behavior of the 
s.s.v. (e.g., its depression from a tem- 
poral tumor) should be ascribed to expan- 
sion of the tumor bevond the lateral fissure; 
consequentlv, we cannot concur with the 
prognostic significance that such a finding 
has been given by these same authors. 

When the s.s.v. presents a double lumen, 
while the more superficial channel remains 





Fic. 15. (/4 and B) Occipital gliomas. The alterations of the s.s.v. are not significant. 
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Fic. 16. (4 and B) Fronto-central astrocytoma. Slight and insignificant depression of the 
! yt e : 
posterior part of the s.s.v. is noted. 


unaffected, the deeper one is depressed 
from frontal and elevated from temporal 
neoplasms. If—in the latter case —visual- 
ization of the uncal vein has been obtained, 
important information can be gained as to 
site and size of the tumor, considering the 
position of the uncal vein to the medial as- 
pect of the temporal lobe. 

However, none of these angiographic pat- 
terns 1s decisive for an exact diagnosis of 
site of an intracerebral space-occupving le- 
sion. Delandtsheer and co-workers! evalu- 
ated the shifts of vascular structures lo- 
cated at different depths within the brain 
(basal vein, middle cerebral artery, super- 
ficial sylvian vein) in order to assess the ex- 
pansion of the neoplasm within the tempo- 
ral lobe on a frontal plane. We think that 


such comparisons, already difficult when 
the s.s.v. runs its classical course in the 
depth of the sylvian fissure, are even more 
unreliable when it follows a course out of 
the lateral fissure. 


CONCLUSIONS 


The many difficulties met in the definition 
of the normal pattern of the s.s.v. might 
lead to neglecting this part of the angio- 
graphic examination when it comes to eval- 
uating more complicated, pathologic pat- 
terns. Quite on the contrary, complete eval. 
uation of the cerebral angiography cannot 
exclude a thorough knowledge of the nor- 
mal patterns of the superficial veins with 
all their possible variations and an apprai- 
sal of their pathologic alterations, to avoid 





lig. 17. (4 and B) Temporal glioma. The large size of the mass has caused a noticeable forward displace- 
ment of the s.s.v., which is double and surrounds the anterior pole of the space-occupying lesion. 
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FrG. 18. Tumor of the 4th ventricle. 


(4) There is no ascent of the 3rd ventricle from herniation of the brain 


stem and of the cerebellum. (B) In the lateral view, this is made evident by a noticeable elevation and 


widening of the arc of the s.s.v. 


possible serious diagnostic and prognostic 
errors. In fact, the superficial venous sys- 
tem can often help to clarify other angio- 
graphic findings and is sometimes decisive 
in the exact definition of a space-occupy- 
ing lesion. Here again, however, each case 
should be evaluated separately rather than 
on the basis of fixed general rules, and con- 


sidering all clinical and roentgenologic data 
already available. If possible, great atten- 
tion should be given to the study of cere- 
bral hemodynamics within the limits posed 
by cerebral angiography, and to the evalu- 
ation of all possible interferences upon the 
venous circulation from the expanding le- 
sion. For instance, we wish to mention the 
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(4) Hypophyseal adenoma with intra- and suprasellar expansion. (B) Tumor of the 3rd ventricle. 
In both cases, the difficult venous drainage into the cavernous sinus results in a prevalence of the collateral 
drainage into the ascending parietal and temporal veins. 
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Fic. 20. (4 and B) Carotid-cavernous fistula. The reversion of the blood flow causes injection of the s.s.v., 
which joins the anterior superficial temporal vein and some ascending veins in a wide-meshed web. Note 
in B the different position of the s.s.v. from that of the middle cerebral artery and branches, running in the 
depth of the sylvian fissure. 


lack of filling of the s.s.v. in some cases of 
hypophyseal adenoma; tumors of the sellar 
region and of the 3rd ventricle, when the 
drainage of the s.s.v. into the cavernous 
sinus is presumably blocked otf (Fig. 19); 
or the marked alteration of the vein in 
some cases of carotid-cavernous fistula 
(Fig. 20) and in some supratentorial 
arteriovenous malformations, deep or su- 
perficial; or the unpredictable behavior of 
the venous pattern in some cases of menin- 
gioma of the convexity or implanted on the 
tentorium. All these examples of the vast 
pathology that can affect the superficial 
veins emphasize, rather than diminish, the 
paramount interest of this part of cerebral 
angiography, which in our opinion should 
be better and more deeply investigated un- 
der normal and pathologic conditions. An 
exact knowledge may influence the surgeon 
in certain operative decisions and contri- 
butes to a better assessment of the impor- 
tant functional role played by the super- 
ficial veins in the cerebral circulation. 


SUMMARY 


'The angiographic patterns of the normal 
course and variations of the superficial 


sylvian vein (s.s.v.) are reviewed. 

The pathologic alterations of these pat- 
terns are considered for extracerebral and 
intracerebral space-occupying lesions and 
some exceptions to commonly accepted 
diagnostic criteria are made and illustrated. 


Dr. Giorgio Iraci 
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SPONTANEOUS ASEPTIC THROMBOSIS 
OF THE SUPERIOR SAGITTAL 
SINUS AND CEREBRAL 
VEINS 


By TRYGVE O. GABRIELSEN, M.D.,* and E. RALPH HEINZ, M.D.+ 


ANN ARBOR, MICHIGAN AND NEW HAVEN, CONNECTICUT 


"TEE main purpose of this paper is to 
report 4 patients with spontaneous 
aseptic thrombosis of the superior sagittal 
sinus and cerebral veins. We hope that 
these cases will serve to illustrate the typi- 
cal as well as variable clinical and angio- 
graphic features at different stages and 
varying severity of this disease. Some new 
or little known angiographic findings will be 
pointed out. With proper angiographic 
technique and interpretation, we believe 
that a diagnosis of cerebral vein thrombosis 
without superior sagittal sinus thrombosis 
can be made. 


REPORT OF CASES 


CasE r. This 61 year old white man was 
hospitalized on January 31, 1964 with a com- 
plaint of decreased vision in the right eye for 1 
month. The visual acuity had fluctuated, with 
increasingly frequent episodes of markedly re- 
duced vision lasting from a few seconds to a few 
minutes, especially in relation to exercise. He 
complained of having had left frontal headaches 
intermittently for 1 year and also right frontal 
headaches for 1 month. There was a history of 
heavy, week-end alcoholic intake for many 
years but particularly during the last 5 months. 
The patient had on 3 occasions bumped his 
head (6 weeks, 3 months, and 1 year previously) 
without loss of consciousness or known sequelae. 

Physical examination showed an obese, ori- 
ented, right-handed man who did not appear to 
be ill. The blood pressure was 205/105. There 
was 5 diopter papilledema with loss of spon- 
taneous venous pulsations in both eye grounds 
and a retinal hemorrhage on the right. Visual 
acuity was 20/20 on the left and 20/30 on the 
right. Visual field testing was difficult but sug- 
gested an increased size of the blind spot bi- 
laterally. The right pupil was larger than the 


left. Both pupils reacted to accommodation but 
very poorly to light. The ability to converge and 
upward gaze were reduced. The corneal reflex 
was sluggish on both sides. The strength of the 
left facial muscles was possibly decreased. The 
hearing was diminished bilaterally. There were 
mild head tremor, minimal ataxia of both upper 
extremities, slight dysdiadochokinesia in the 
left upper extremity, and some reduction in 
vibratory sense below the knees. The prostate 
was slightly enlarged. The physical examination 
was otherwise unremarkable. 

Laboratory tests revealed no definite evidence 
of liver impairment. The glucose tolerance test 
showed a mildly diabetic curve. The urine con- 
tained some protein but no sugar. Routine 
hematologic studies were normal, including the 
clotting time. The serum prothrombin con- 
centration was 58 per cent of the control value. 

The electro-encephalography and brain scan 
were normal just after admission to the hospital. 
Skull roentgenograms demonstrated a 2 cm. 
diameter lesion, most likely fibrous dysplasia, 
in the right side of the frontal bone. Bilateral 
carotid arteriography on February 3, 1964 
showed no definite mass. There was arterio- 
venous shunting in the right parietal region (Fig. 
I, A and B). The right carotid angiography 
was repeated on February 17, 1964 in order to 
evaluate the venous phase further (Fig. 2, 7 
and B; and 3). At the time of a normal pneu- 
moencephalography on February 10, 1964, the 
spinal fluid was clear. The opening fluid pres- 
sure was 350 mm. H:O. The lateral ventricles 
were not strikingly small. 

The patient was treated with steroids without 
any improvement in the vision or papilledema. 
He started to complain of occasional bouts of 
abdominal pain and cramps. These became 
more severe and were associated with nausea 
and vomiting on February 27, 1964. A left 
hemiplegia with confusion and gradual, relent- 
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Fic. 1. Case 1. (4) Right carotid angiography 
(February 3, 1964). There is localized, marked 
arteriovenous shunting (—) into a densely opaci- 
fied superficial cerebral vein which is occluded in 
the parasagittal region (+). Note similar arrows 
placed in same locations in B. (B) One second after 
roentgenogram shown in 4. Additional parietal 
tributaries of the prematurely opacified vein are 
now visualized. The small arrowheads (see also 
Fig. 24) point to veins which serve as collateral 
drainage. Fibrous dysplasia in the frontal bone is 
an incidental finding (large arrowhead). 


less fall in blood pressure developed on l'eb- 
ruary 28, 1964. There was considerable gastro- 
intestinal hemorrhage. The patient expired 1 
day later. 

Autopsy showed Laennec's cirrhosis and an 
early organizing thrombus in the portal vein 
with more recent thrombi in the intrahepatic 
radicles, the superior mesenteric vein and its 
tributaries, the splenic vein, the small tribu- 
taries of the right and middle colic veins and of 
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the superior lobar branch of the left renal vein. 
There was a recent thrombus in the aorta with 
compromise of the celiac, superior mesenteric, 
and renal arteries. Recent infarcts were found 
in the small intestine, liver, spleen, and left 
renal cortex as well as in the basal ganglia, 
internal capsule, and temporal and parietal 
lobes of the brain on the right. The severely 
arteriosclerotic right internal carotid artery and 
distal part of a large right cerebral vein were 
occluded by recent thrombi, whereas there was 
an old, organized thrombus in the posterior part 
of the superior sagittal sinus and in the con- 
fluence of the dural venous sinuses. The super- 
ficial veins in the right posterior frontal, parie- 
tal, temporal and occipital regions seemed to be 
congested and increased in number. The left 
cerebral veins appeared normal. 


Case 11. This 22 year old white, right-handed 
woman was hospitalized on December 20, 1966. 
She had been in good health until 4 days before, 
when she suddenly developed a transient frontal 
headache associated with pain in the back of the 
neck. Two days prior to hospitalization she had 
some difficulty speaking and difficulty with 
movements of her right side. These symptoms 
may have been temporary at that time. She 
stayed in bed afterwards and became increas- 
ingly confused and lethargic. Subsequent his- 
tory disclosed that the patient had been taking 
contraceptive drugs. 

Physical examination on hospital admission 
showed an obese, semicomatose woman who 
seemed to have a global aphasia and a right 
hemiparesis, including a right seventh nerve 
paresis of the central type. The neck was supple. 
The deep tendon reflexes were equal bilaterally, 
and there were no abnormal reflexes. The pupils 
were widely dilated but responded to light and 
accommodation. There was no definite papill- 
edema. The retinal veins were prominent and 
did not pulsate. 

The spinal fluid pressure on lumbar puncture 
was «co mm. H:O. The fluid was slightly blood- 
tinged and had a faint yellow color after cen- 
trifugation. A brain scan and the prothrombin 
concentration were normal. The hemoglobin 
was 15.8 gm. per cent. 

Left carotid angiography was performed in 
the evening of December 20, 1966 (Fig. 4, 4- 
C). Because the neurosurgical service wanted to 
confirm the angiographic diagnosis of superior 
sagittal sinus thrombosis, a sinogram was done 
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in the morning of December 21, 1966 (Fig. 5, 
A and B). 

The patient became increasingly comatose 
and developed severe papilledema with retinal 
hemorrhages. The deep tendon reflexes became 
exaggerated on the right, with ankle clonus and 
dorsiflexion on plantar stimulation. On De- 
cember 21, 1966, the patient began to have first 
left-sided and then right-sided epileptic sei- 
zures. She died the same day, in spite of treat- 
ment with intravenous fluids, mannitol, steroids, 
anticonvulsant medication, and heparin. Per- 
mission for an autopsy was not granted. 


Case mt. This 15 year old white boy de- 
veloped nausea, vomiting and general malaise 
without fever or diarrhea on January 6, 1967. 
His siblings had suffered from similar symptoms 
shortly before. The patient was completely well 
from January 12, 1967 until January 18, 1967, 
when he began to have right-sided headache 
and recurrent vomiting. He improved some- 
what, only to become worse again on January 
19, 1967. The vision became blurred. The local 
physician found that the boy was lethargic and 
had nuchal rigidity. The results of a lumbar 
puncture at that time were allegedly normal, 
except for the presence of 23 red blood cells per 
ml. spinal fluid. The spinal fluid pressure was 
not measured. Shortly thereafter, the patient 
had the first of several left-sided convulsive 
seizures. On January 20, 1967, 1t was noticed 
that the patient did not spontaneously move 
his left arm but could do so when asked to. 

The patient had bumped the right parietal 
area of the head in a car accident on December 
4, 1966. This was followed by temporary head- 
ache but no other sequelae. For about a week 
in February 1965 and again in February 1966, 
there had been a subjective feeling of numbness 
in the left (? right) arm without other associated 
symptoms. 

On admission to University Hospital on Jan- 
uary 20, 1967, the patient was obtunded but 
oriented. There were nuchal rigidity and a left- 
sided flaccid paralysis which was marked in the 
arm, moderate in the leg, and least pronounced 
in the facial muscles. The deep tendon reflexes 
were less active on the left than on the right. A 
Babinski sign was present on the right and a 
Chaddock sign on the left. The pupils reacted 
sluggishly to light. No papilledema was seen, 
but the retinal veins were engorged. 

The patient became more alert after a couple 
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l'1G. 2. Case 1. (4) Repeat right carotid angiography 


(February 17, 1964). Note collateral venous 
drainage from posterior parietal region (—) into 
vein of Galen and more anterior parietal veins col- 
lecting into a vein (+ in 4 and B) which empties 
into superficial middle cerebral venous drainage 
system, as does a frontal vein (+). (B) Two sec- 
onds after roentgenogram shown in 4. The pro- 
nounced collaterai venous drainage toward the 
base of the skull is probably responsible for the 
dense opacification of the cavernous sinus and 
pterygoid plexus (thick arrow) and perhaps also 
the faint visualization of the pontomesencephalic 
veins (thick arrow). Following the large super- 
ficial middle cerebral vein from the base toward the 
vertex, it tapers in a normal fashion (+) and 
anastomoses with a vein which increases in caliber 
nearer the vertex. The latter vein is occluded (——) 
but normally connects with the superior sagittal 
sinus. 
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Fic. 3. Case r. Right carotid angiography (February 
17, 1964), with face rotated to left and compres- 
sion of left common carotid artery in the neck. 
'There are numerous collateral veins adjacent to 
the occluded superior sagittal sinus (+). 


of days in the hospital. It became clear that he 
had a left homonymous hemianopsia and de- 
creased sensation to pain on the left. He con- 
tinued to have left-sided convulsive seizures 
which usually started in the arm but sometimes 
in the leg. The last seizure occurred on Jan- 
uary 27, 1967. Nystagmus in all directions of 
gaze and rather mild papilledema developed 
bilaterally. He was treated with antibiotics 
(meningo-encephalitis originally suspected), in- 
travenous fluids, anticonvulsant medication, 
and steroids. There was fairly rapid improve- 
ment in the hemiparesis and hemianopsia dur- 
ing the first 2 weeks of hospitalization. The deep 
tendon reflexes became hyperactive on the left. 
The patient was discharged from the hospital 
on February r9, 1967. Mild papilledema per- 
sisted for another 2 months. All symptoms 
gradually disappeared and the neurologic ex- 
amination became completely normal. When 
he was last seen in June 1968, he had no com- 
plaints and was doing as well in school as prior 
to January 1967. 

On January 20, 1967, the spinal fluid pressure 
was 310 mm. H;O. The fluid was faintly yellow 
after centrifugation. There were 2,500 red blood 
cells and 35 white blood cells per ml. of spinal 
fluid. No viral agent could be isolated from the 
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spinal fluid. Lumbar puncture on February 3, 
1967 showed clear fluid at a pressure of 350 
mm. H;O, with 33 red blood cells per ml. On 
hospital admission, the hemoglobin was 13.9 
gm. per cent. The white blood cell count was 
15,750 with a slight increase in the poly- 
morphonuclear cells. The white blood cell count 
was normal on February 2, 1967. The venous 
clotting time was normal. A brain scan on 
January 23, 1967 suggested an increased up- 
take of Tc??" in both occipital regions but was 
not definitely abnormal. Electro-encephalogra- 
phy demonstrated strong delta waves in the 
right parietal region on the same day. There 
was slight improvement 3 weeks later. The 
abnormality persisted for many months but the 
tracing on June 3, 1968 was much improved. 

Right carotid angiography on January 20, 
1967 was incomplete and of poor technical 
quality due to malfunction of the film changers. 
Since no gross lesion such as mass, aneurysm or 
arteriovenous malformation was seen, the ex- 
amination was not repeated until January 23, 
1967. Although the neuroradiologist then made 
a diagnosis of occlusion of the superior sagittal] 
sinus (Fig. 6, 4—D), some members of the 
clinical staff were reluctant to accept this diag- 
nosis. Roentgenograms had not been obtained 
in the late venous phase. For final verification 
and to more conclusively rule out an underlying 
infiltrative neoplasm, right carotid angiography 

was again obtained on February 1, 1967 (Fig. 7, 

A and B). No significant change since January 
23, 1967 was noted. Pneumo-encephalography 
on February 27, 1967 was unremarkable. The 
lateral ventricles were of rather small, normal 
size. 


Case Iv. This 40 year old Mexican right- 
handed man was hospitalized on August 14, 
1968 with a chief complaint of black-out spells. 
Fifteen years before he had an appendectomy 
under spinal anesthesia in Mexico. Three days 
later he developed excruciating headache and 
a stiff neck and was unconscious for 20 days. 
He was told that he had bilateral papilledema, 
an increased cell count in the spinal fluid, and a 
small left lateral ventricle due to “edema” as 
demonstrated on  pneumo-encephalography. 
The diagnosis apparently was “encephalitis.” 
He was treated with antibiotics for this and 
also for multiple furuncles which he had about 
the same time or shortly afterwards. The hos- 
pitalization lasted about 6 months, although he 
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Fic. 4. Case 11. (4) Left carotid angiography done 
in the evening on December 20, 1966 showed 
some generalized increase in the circulation 
time. The circulation seemed particularly slow 
throughout the parasagittal region and in the 
parietal area. The terminal branches of the 
anterior and middle cerebral arteries in the 
parietal region (—) are probably stretched, 
compatible with cerebral edema which most 
likely is bilateral (no midline shift in frontal 
views). (B) From same film series as in 4 but 
3-4 seconds later. The internal cerebral vein 
(—) and basal cerebral vein of Rosenthal (++) 
are faintly opacified. The degree of brain 
“staining,” particularly in the parietal region 
(see also C), is thought to be abnormal and is 
probably due to cerebral infarction. The ac- 


cumulation of contrast material in the small vessels in the pericallosal cistern probably represents collateral 


flow. (C) Roentgenogram taken 2-3 seconds after B. The deep cerebral veins are now clearly demonstrated. 
The inferior sagittal sinus (—) is unusually well opacified because of collateral flow away from the non- 
opacified, thrombosed superior sagittal sinus. Note absence of opacification of the large (and smaller) 
superficial cerebral veins which normally drain into the superior sagittal sinus in the frontal and parietal 
areas. By contrast, there are relatively large, abnormal-appearing veins emptying into the anterior part of 


the inferior sagittal sinus. 


thinks that it took him almost 3 years to re- 
cover from that illness. For about 1 year after 
the acute episode, he had paralysis of the 
muscles of the face and eye on the left. He had 
lost the ability to read and write and had to 
learn all over again. He was bothered with in- 
termittent headaches for 2-3 years after the 
"encephalitis" and was treated with multiple 
lumbar punctures which would relieve the head- 
aches for awhile. 

About 14 years prior to his last hospitaliza- 
tion he started having black-out spells, with 
loss of consciousness for one to several minutes 
but without convulsions or preceding aura. 
These spells occurred once or twice a year until 


3 years prior to hospital admission, when they 
started to become more frequent. He had them 
about once a month during the last few months 
and also noted some déjà vu phenomena, visual 
and auditory hallucinations, and return of 
weakness involving the muscles of the face and 
eye on the left, with diplopia. 

The patient had had only one grand mal 
seizure. It occurred 1 week before hospitaliza- 
tion, with tonic-clonic movements of the left 
arm and leg and loss of consciousness for 2 
hours. Afterwards, he could not move or feel his 
left side. Speech was impaired. These last symp- 
toms practically disappeared during the sub- 
sequent week. 
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ic. s. Case 11. (4) Lateral, polaroid film exposed at sinography in the morning of December 21, 1966 shows 
no contrast material in the superior sagittal sinus or superficial cerebral veins posterior to the coronal 
suture, confirming presence of extensive thromboses of the cerebral veins and the superior sagittal sinus. 
Note collateral flow into the inferior sagittal sinus (—) and to a slight degree into the cavernous sinus 
through the superficial middle cerebral vein (++). (B) Anteroposterior, polaroid film at sinography following 
another injection of contrast material. The superior sagittal sinus even anterior to the coronal suture may 
be at least partly thrombosed, since there is suggestion that much (if not all) of the contrast material is 
actually in a venous plexus adjacent to the superior sagittal sinus. The surgeon had difficulty controlling 
the bleeding from the puncture in the superior sagittal sinus due to marked elevation of the venous pressure 


in the sinus. 


Physical examination showed an alert man 
with an excellent memory. He had a slight 
paresis of the left sixth nerve and also a mild 
central type paresis of the left seventh nerve. 
These findings varied from time to time. The 
corneal reflex on the right was questionably de- 
creased. The finger to nose motion was perhaps 
a little impaired on the left. He probably limped 
a little on the left foot. The physical examina- 
tion was otherwise unremarkable. There was no 
papilledema. 

Electro-encephalography and brain scan were 
normal. There were no abnormal laboratory 
tests, including those performed on the spinal 
fluid. The spinal fluid pressure was 140 mm. 
H;O at the time of pneumo-encephalography, 
which showed an air-fluid level inside a slightly 
enlarged pituitary fossa. The sella turcica was 
not demineralized. Especially in view of the 
subsequent findings on carotid angiography, 
the appearance of the sella turcica was con- 
sidered due to prolonged increase in intracranial 
pressure in the past. No abnormality was seen 
in the posterior cranial fossa. Although the 
right lateral ventricle was slightly enlarged, the 
septum pellucidum was displaced 3.5 mm. to 
the left. No other localizing signs to suggest the 


presence of a mass were detected. Right carotid 
angiography was performed in order to evaluate 
further the possibility of a mass on the right. 
There was no definite additional evidence for 
this. However, the angiography showed throm- 
bosis of the superior sagittal sinus with abun- 
dant collateral venous channels (Fig. 8, 4—C). 


Comment. There can be little doubt that 
the thrombosis of the superior sagittal si- 
nus occurred 3 days after the appendec- 
tomy done r5 years previously. Associated 
intracranial infection at that time cannot 
be definitely ruled out but need not be pos- 
tulated.?? [t is somewhat difficult to ex- 
plain the current 3.5 mm. mid-line shift 
of the brain to the left, away from the side 
of the larger lateral ventricle. An undetect- 
ed expanding process may be present on 
the right. However, such a paradoxical 
shift sometimes seems to occur in the pres- 
ence of only brain atrophy. It is interesting 
to note that the patient allegedly had a 
small left lateral ventricle due to **edema" 
as demonstrated on pneumo-encephalo- 
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Fıc. 6. Case ir. (4) Lateral view of right carotid angiography (January 23, 1967). Note localized slowing of 
circulation and apparent diminished vascularity in high parietal area (see also B). (B) Film exposed during 


same series as in 4 but 2 seconds later. (C) The internal cerebral vein (—), basal cerebral vein of Rosenthal 


(+>), inferior anastomotic vein of Labbé and superficial middle cerebral vein are clearly demonstrated (see 
also B). By contrast, there is no significant opacification of the superficial cerebral veins in the posterior 
frontal and anterior parietal regions. (D) Roentgenogram made about 1 second after C shows contrast ma- 
terial in some frontal and parietal veins which have an abnormal pattern and drain toward the base of the 
skull. Notice the normal anastomosis (<—) between the superficial middle cerebral vein and a vein which 
normally connects with the superior sagittal sinus. The latter vein is occluded in the convexity-parasagittal 


area (see also Fig. 7/4). 


graphy after the appendectomy. At that 
time, this right-handed man lost his ability 
to read and write. 


DISCUSSION 


Occlusion of the cerebral veins and dural 
venous sinuses may occur on the basis of 
local trauma, neoplasm or infection. Pri- 
mary aseptic thrombosis may involve 
either cerebral veins or dural venous sin- 


uses, or both in combination.!:*7 At least in 
some cases, aseptic thrombosis of one cere- 
bral vein seemingly spreads to involve other 
cerebral veins and dural venous sinuses. 
The clinical histories suggest that this oc- 
curred in Cases 11 and 111. 

Several authors have described some of 
the main angiographic changes in spontan- 
eous aseptic thrombosis of the superior sa- 
gittal sinus. 74°: We have reported else- 
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Fic. 7. Case ur. (4) Film exposed during late venous 
phase at repeat right carotid angiography on 
February 1, 1967 confirms diagnosis of thrombosis 
of some of superficial frontal and parietal veins. 
The superior sagittal sinus is opacified anterior to 
level of coronal suture. The contrast material in 
enlarged veins serving as collateral channels ad- 
jacent to the superior sagittal sinus in the parietal 
region masks any definite, direct evidence of sinus 
thrombosis in the lateral projection (compare 
with B). (B) Roentgenogram from same examina- 
tion as in A, obtained by injecting a slightly 
greater than normal volume of contrast material 
into the right common carotid artery during rota- 
tion of the face to the left and compression of the 
left common carotid artery in the neck. The pos- 
terior limit (——) of the occluded segment of the 
superior sagittal sinus in the parietal area is clearly 
demonstrated. Such an appearance may be simu- 
lated by flow of nonopaque blood into the superior 
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where our experimental findings in dogs 
with isolated cortical cerebral vein throm- 
bosis without superior sagittal sinus throm- 
bosis.? In the same paper, we discussed the 
findings in dogs in connection with a brief 
review of the literature on primary aseptic 
thrombosis of the cerebral veins and dural 
venous sinuses in man. 

Cases 1, 1, and 11 show angiographic 
evidence of cerebral vein thrombosis in 
addition to occlusion of the superior sagit- 
tal sinus. We have in 2 additional, still 
living patients made a diagnosis of cere- 
bral vein thrombosis without superior 
sagittal sinus thrombosis. No operative or 
pathologic proof for such a diagnosis 1s 
avalable at this time. However, carotid 
angiography in those patients showed find- 
ings similar to the changes involving the 
cerebral veins in Case 1 (Fig. 2, Æ and B) 
and Case 11 (Fig. 6, A-D). 

Arteriovenous shunting 1s a well known 
phenomenon in cerebral infarction due to 
arterial occlusion. It seems reasonable to 
attribute the arteriovenous shunting which 
may occur in the presence of intracranial 
venous thrombosis to a similar process, 
namely the frequent pathologic finding of 
cerebral infarction. However, the pro- 
nounced, very local arteriovenous shunt- 
ing into the patent part of the thrombosed 
cerebral vein (with associated collateral 
venous drainage) in our Case 1 (Fig. 1.7) 
raises the possibility of some other mech- 
anism. 

The clinical picture and the prognosis of 
intracranial venous thrombosis probably 
depend largely on the location, extent, and 
rapidity of development of the venous oc- 
clusion. The classical signs and symptoms 
of dural venous sinus thrombosis are not 
dificult to recognize, but we suspect that 
cerebral venous thrombosis, particularly 
when localized and unaccompanied by sinus 
thrombosis, occurs much more frequently 





sagittal sinus. However, inspection of all the films 
did not suggest such an explanation in the present 
case. 
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Fic. 8. Case 1v. (4) What appears to be faint 
opacification of the superior sagittal sinus 
(thick arrow in 4 and B) probably represents 
mostly a network of collateral veins adjacent 
to the sinus (compare with C). The inferior 
anastomotic vein of Labbé (—), internal cere- 
bral vein (e), vein of the splenium (e) and 
deep middle cerebral vein (large, solid arrow- 
head in 4 and B) are markedly enlarged be- 
cause of the enormous collateral venous drain- 
age away from the parasagittal region and 
convexity of the cerebrum. The pontine veins 
(small arrowheads) are also enlarged. By con- 
trast, the superficial middle cerebral vein (=>) 
is relatively small, probably due to congenital 
variation. The pattern of the superficial cere- 
bral veins is abnormal, with relatively small 
caliber of veins in parasagittal region compared 
to convexity. (B) From same examination as 
shown in A. The transcerebral anastomotic 
veins (small arrowheads) connecting the super- 
ficial cerebral veins with the subependymal 
veins have an appearance similar to the patho- 

logic veins which can be demonstrated in some infiltrative gliomas. (C) From same examination as shown 

in A and B. Injection of contrast material into right internal carotid artery during compression of left 
common carotid artery in the neck and rotation of the face toward the left. The anterior limit of the 
superior sagittal sinus thrombosis is clearly shown (+). The estimated location of the occluded, major 
portion of the superior sagittal sinus is denoted by small arrowheads. The straight sinus (—) is very large. 
The inferior sagittal sinus is not definitely seen and is presumably also thrombosed. 
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than it is diagnosed. Intracranial venous ing the early stages of the disease.?? 

thrombosis should be entertained especi- Some subarachnoid hemorrhage was 
ally in patients with "stroke" of unex- found in Cases rt and ut. This has been re- 
plained etiology and “pseudotumor cere- ported previously and is consistent with 
bri.” As illustrated by our cases, papille- changes from a hemorrhagic infarction or 
dema may not be present, particularly dur- even associated intracerebral hematoma.® 
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SUMMARY 


Four patients with spontaneous aseptic 
thrombosis of the superior sagittal sinus 
and cerebral veins are reported. These cases 
illustrate the variable clinical and angio- 
graphic features at different stages and se- 
verity of this disease. 

Cerebral vein thrombosis, particularly 
when localized and unaccompanied by du- 
ral sinus thrombosis, probably occurs much 
more frequently than it 1s diagnosed. 

With proper angiographic technique and 
interpretation, we believe that it sometimes 
is possible to make a diagnosis of cerebral 
vein thrombosis without thrombosis of the 
superior sagittal sinus. 


Trygve O. Gabrielsen, M.D. 
Department of Radiology 
University of Michigan 

Ann Arbor, Michigan 48104 
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INTERVAL CAVERNOUS SINOGRAPHY IN THE 
EVALUATION OF INTRASELLAR MASSES* 


By J. BRUCE JACOBS, M.D.,1 and NICHOLAS E. GRIVAS, M.D.t 


BETHESDA, MARYLAND 


PACIFICATION of the cavernous 

sinus by catheterization of the inferior 
petrosal sinus was originally described by 
Hanafee e£ al. in 1965? Further experience 
has been reported by Rand and Hanafee? 
and Weidner e 27.5 This technique has re- 
ceived only limited acceptance in spite of 
the fact that 1t offers accurate demonstra- 
tion of the lateral extension of intrasellar 
masses with a minimum of morbidity. 

We have had the unusual opportunity of 
examining 2 patients before and after surgi- 
cal removal of a pituitary adenoma, and 1 
after surgery for a craniopharyngioma. In 
each case there was a demonstrable reduc- 
tion in intrasellar mass. The purpose of this 
communication is to emphasize the sensi- 
tivity of cavernous sinography in evaluat- 
ing lateral extension of intrasellar masses. 


PROCEDURE 


The technique for opacification of the 
cavernous sinus has been described.? This 
procedure utilizes bilateral catheterization 
of the inferior petrosal sinuses via percu- 
taneous puncture of the internal jugular 
veins. Contrast material is refluxed from 
the inferior petrosal sinus into the caver- 
nous sinus. Ten cubic centimeters of me- 
glumine iothalamate* is injected rapidly 
and simultaneously on each side with serial 
filming performed in the submentovertex 
and anteroposterior projection. Visualiza- 
tion of the ophthalmic veins is necessary to 
document adequate distention of the caver- 
nous sinus. An example of a normal caver- 
nous sinogram is shown in Figure 1. 

During cavernous sinography the only 


* Conray 60, Mallinckrodt Pharmaceuticals, St. Louis, Mis- 
souri. 





Fic. 1. Normal cavernous sinogram obtained before 
hvpophysectomy for carcinoma of the breast. 
Submentovertex position with the catheter in the 
inferior petrosal sinus (lower arrowheads, insert). 
Contrast material is noted to outline the cavern- 
ous sinus (long double arrow, insert), the inter- 
cavernous bridges (short double arrow, insert), 
and the ophthalmic veins (upper arrowheads, 
insert). These relationships apply to subsequent 
figures, and to the accompanying scale drawings. 


discomforts to the patient are a momen- 
tary “pain behind the ear" as the inferior 
petrosal sinus is entered and a transitory 
headache for 2 or 3 minutes following the 
contrast medium injection. We have experi- 
enced no complications, nor have any been 
reported by other investigators. We feel 
that this procedure compares favorably 
with carotid arteriography and pneumoen- 
cephalography. 


ANATOMY 


The cavernous sinus consists of an extra- 
dural venous compartment lateral to the 


* From the Department of Diagnostic Radiology, The Clinical Center,t and the Department of Neurological Surgery, National In- 
stitute of Neurological Surgery, National Institute of Neurological Diseases and Stroke,T The National Institutes of Health, Bethesda, 


Maryland. 


T Present Address: Department of Radiology, Memorial Hospital of Southern California, Culver City, California. 
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I'ic. 2. Case 1. (4) Preoperative examination reveals bilateral displacement of the cavernous sinus more 
marked on the left. The round filling defects are caused by the vertical portion of the internal carotid 
artery. (B) Postoperative subtraction view shows medial return of the sinus and intercavernous bridges. 


There is some residual displacement on the left. 


body of the sphenoid, and surrounding the 
pituitary fossa. The major portion of the 
cavernous sinus is lateral to the pituitary 
fossa and contains the internal carotid ar- 
tery and the third, fourth and sixth cranial 
nerves. Septal bands extend from the cav- 
ernous sinus contents to the pituitary cap- 
sule. Detailed anatomic considerations 
have been described by Parkinson* and 
Bedford. 

The 2 cavernous sinuses communicate 
with each other across the pituitary fossa 
via intercavernous bridges. The anterior 
intercavernous bridge is within or immedi- 
ately below the diaphragma sellae in 85 per 
cent of the patients and is of variable size.! 


The intercavernous connections behind and 
beneath the pituitary fossa are less con- 
stant. Additional tributaries of the caver- 
nous sinus are the ophthalmic veins anter- 
iorly and the pterygoid plexus inferiorly. 


REPORT OF CASES 


Cask 1. B. R., (07-50-80) a 28 year old white 
female, presented with acromegalic habitus, 
menstrual irregularity, hirsutism, and headache 
associated with nausea. Skull roentgenograms 
revealed an enlarged sella compatible with a 
pituitary adenoma. Bilateral carotid arteri- 
ography and pneumoencephalography failed to 
show evidence of lateral or suprasellar exten- 
sion. Cavernous sinography demonstrated la- 
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teral extension to each side, but more marked 
on the left (Fig. 2/7). 

The patient underwent a right frontal crani- 
otomy, and a soft encapsulated mass was found 
within the sella. There was no suprasellar ex- 
tension, and the degree of lateral extension 
could not be appreciated. Postoperatively, the 
patient's headaches have disappeared and the 
menses have returned to normal. Subtraction 
view (Fig. 28) showed medial return of the 
sinus and intercavernous bridges. There was 
some residual displacement on the left. 


Case rr. R. K., (-7-52-23) a 12 year old white 
male, presented with panhypopituitarism and 
mild diabetes insipidus. The visual fields were 
normal. Skull roentgenograms revealed supra- 


Interval Cavernous Sinography 
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sellar calcification compatible with a cranio- 
pharyngioma. Bilateral carotid arteriography 
and pneumoencephalography demonstrated a 
suprasellar mass with lateral extension. Cavern- 
ous sinography revealed a large mass impinging 
upon the cavernous sinuses (Fig. 34). 

The patient underwent a right frontal crani- 
otomy at which timeacystic craniopharyngioma 
of approximately 4 cc. volume was found. An 
Ommaya reservoir was inserted into the cavity 
for decompression. The reservoir has success- 
fully prevented further expansion (Fig. 35). 


Case ur. J. M., (06-93-69) a 34 year old 
Negro male, presented with classic acromegalic 
features, hypothyroidism, and diabetes mellitus. 
Visual field examination was normal. Skull 





Fic. 3. 


Case 11. (4) Preoperative and (B) postoperative examinations reveal interval return toward the 


normal position with small residual medial defects. 
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l'1G. 4. Case 111. (4) Preoperative subtraction examination with evidence of a large mass which obliterates the 
anterior portion of the right sinus. (B) Postoperative examination demonstrates less displacement and in- 


creased volume of the cavernous sinuses. 


roentgenograms, carotid arteriography, and 
pneumoencephalography demonstrated a mas- 
sive sella turcica and changes diagnostic of an 
intrasellar mass extending laterally and su- 
periorly. Cavernous sinography revealed 
marked lateral extension bilaterally with al- 
most complete obliteration of the right cavern- 
ous sinus (Fig. 44). 

The patient underwent a right frontal crani- 
otomy. A solid encapsulated tumor was found 
extending out of the sella. The interior of the 
pituitary capsule was curetted and packed with 
crushed muscle to effect hemostasis. 

Postoperative examination (Fig. 48) revealed 


less displacement and increased volumes of the 
cavernous sinus. 

This patient continues to have glucose in- 
tolerance and elevated growth hormone levels. 
He is receiving postoperative irradiation. 


Case 1v. M. B., (07-89-48) a 46 year old 
white female with a 17 year history of ac- 
romegaly, was treated with irradiation in 1952 
and again in 1960. In 1962 a hypophy sectomy 

was performed because of progressive visual 
field loss. Postoperatively she received a third 
course of irradiation. The patient continued to 
suffer from diabetes mellitus and frequent head- 


- 
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Interval Cavernous Sinography 





Fic. s. Case 1v. Cavernous sinogram, post hypophysectomy and irradiation, in a patient with persistent 
acromegaly and a large sella turcica. Intercavernous bridges and straight medial walls render the presence 


of a mass unlikely. 


aches. Cavernous sinography revealed a normal 
configuration to the medial walls as well as the 
presence of intercavernous bridges (Fig. 5). 
These changes are felt to rule out the presence 
of a large intrasellar mass. The patient is 
presently being followed pending further thera- 
peutic considerations. 


DISCUSSION 


The changes in the cavernous sinus con- 
figuration demonstrated by interval exam- 
inations performed within 6 months of sur- 
gery, correlate well with the operative pro- 
cedure and the clinical response. In Case r, 
carotid arteriography failed to reveal evi- 
dence of lateral displacement. Although it 
is difficult to document small amounts of 
lateral extension at surgery, near complete 
extirpation of the intrasellar contents was 
accomplished. The postoperative caver- 
nous sinogram revealed a more normal con- 
figuration with the return of the intercav- 
ernous bridges (Fig. 25). 

Case r1 demonstrates the interval decom- 
pression of a large cystic craniopharyngi- 
oma. Postoperative cavernous sinography 
revealed that the intrasellar mass had de- 
creased in size with concomitant return of 
the medial walls of the cavernous sinus 
toward their normal position (Fig. 35). 

In Case ni a large adenoma was demon- 


strated by carotid arteriography and pneu- 
moencephalography as well as by caver- 
nous sinography. At surgery, this adenoma 
was removed but the pituitary fossa was 
packed with crushed muscle for hemostasis. 
Postoperative cavernous sinography re- 
vealed the residual intrasellar contents to 
be decreased in size and decompression 1s 
reflected in the increased volume of the cav- 
ernous sinuses (Fig. 45). 

We did not have the opportunity to per- 
form pretreatment cavernous sinography 
in Case tv. This patient had had hypophy- 
sectomy and irradiation 16 years previously. 
The patient presented to this institution 
with a large sella and persistent acromeg- 
aly. An intrasellar mass could not be ex- 
cluded but cavernous sinography was nor- 
mal (Fig. 5). This case is considered illus- 
trative of those patients who present with 
continued acromegaly and persistent sellar 
enlargement. In these cases, evidence of re- 
current pituitary mass may be critical to 
the patient’s management. This is proving 
to be a very difficult problem and it 1s 
hoped that cavernous sinography will 
prove helpful as experience accumulates. 

Of most practical importance in this ser- 
ies is the ability of cavernous sinography to 
depict small changes in pituitary mass. All 
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of the patients studied showed demonstra- 
ble interval changes in sinus configuration. 
The low pressure cavernous sinus allows for 
early lateral displacement of the medial 
walls. By comparison, the carotid siphon is 
a rigid high pressure system which is more 
resistant to displacement. Bergland and 
associates? have shown that the normal pi- 
tuitary gland may be compressed medially 
by tortuous carotid arteries. Small changes 
in lateral extension would therefore not be 
demonstrable by carotid arteriography. 
Since lateral extension, unless massive, 1s 
never demonstrable by pneumoencephalog- 
raphy, cavernous sinography 1s considered 
the method of choice in evaluating this 
parameter. Pneumoencephalography re- 
mains the method of choice for the demon- 
stration of suprasellar extension. Carotid 
arteriography continues to be valuable in 
demonstrating large suprasellar extension 
and in ruling out carotid artery aneurysms. 

An additional consideration 1n the evalu- 
ation of sensitivity is the opacification of 
the intercavernous bridges. Whether or not 
a previous study is available for compari- 
son, the filling of these intrasellar connec- 
tions renders the presence of a significant 
mass unlikely. 

Cavernous sinography is associated with 
less morbidity than carotid arteriography 
and pneumoencephalography and can be 
performed on an outpatient basis. It is our 
feeling that cavernous sinography will fre- 
quently give valuable information when in- 
cluded in the initial evaluation of patients 
with pituitary masses and repeated when 
clinically indicated. 


NOVEMBER, 1969 


SUMMARY 


Three patients who underwent caver- 
nous sinography before and after hypo- 
physectomy for intrasellar masses are re- 
ported. 

The sensitivity of the procedure is docu- 
mented and its wider application as a 
means of following pituitary disease 1s 
recommended. 


J. Bruce Jacobs, M.D. 

Department of Radiology 

Memorial Hospital of Southern California 
Culver City, California 90230 
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Van Buren who performed surgerv on these 
patients. 
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SOME OBSERVATIONS ON THE DEEP CEREBRAL PHLE- 
BOGRAM IN HYDROCEPHALUS DUE TO SUPRA- OR 
SUBTENTORIAL SPACE-OCCUPYING LESIONS* 


By F. GALLIGIONI, M.D., R. BERNARDI, M.D.,t M. PELLONE, M.D., 
and G. IRACI, M.D. 


PADOVA, ITALY 


T arteriographic features of dilata- 
tion of the lateral ventricles are typical 
and well recognizable. If a clinical suspicion 
of hydrocephalus is entertained, cerebral 
angiography can provide the surgeon with 
valuable information about the gravity of 
ventricular dilatation, even before positive 
or negative contrast visualization of the 
ventricular system is obtained. For such a 
reason, it is customary at this Institute to 
perform cerebral angiography (preferably 
with a retrograde injection into the right 
brachial artery) as a preliminary diagnostic 
investigation. 


GENERAL CONSIDERATIONS 


The well-known angiographic patterns of 
hydrocephalus in the arterial phase of the 
examination consist mainly of thinning, 
outstretching and separation of the main 
vessels and of their branches. Some of the 
arteries, such as the posterior cerebral ar- 
tery, the posterior callosal artery and the 
anterior choroidal artery, may also show 
characteristic displacements, which need 
no detailed description here. 

In the venous stages, no greatly valuable 
clues are afforded by the superficial veins, 
whereas the deep venous circulation under- 
goes typical pathologic changes; i.e., a flat- 
tening and downwards displacement of the 
internal cerebral vein, continuing without 
any demarcation into the great vein of 
Galen; a widening and/or depression of the 
venous angle; and a widening of the arc and 
lateral displacement of the striothalamic 
veins. Since the latter run on the floor of the 
lateral ventricles, along the sulcus between 
the thalamus and caudate nucleus, an exact 
evaluation of the ventricular dilatation can 


be obtained by the measurement of the 
sweep of the vein's arc in the anteropos- 
terlor view. 

Huang and Wolf! have stated that the 
angiographic appearance of the subependy- 
mal veins can provide a substantial amount 
of additional information “when the lateral 
ventricle is not uniformly dilated, since 
they assist in identifying portions of the 
ventricular walls not related to the strio- 
thalamic veins." However, while the other 
major veins are almost constantly visu- 
alized and their alterations can be studied 
even in the case of marked hydrocephalus 
of the lateral ventricles, the subependymal 
veins are ill-recognizable even under normal 
conditions and are, therefore, of a lesser 
value for the interpretation of pathologic 
angiograms. 

In brief, the study of cerebral angiogra- 
phy in its entirety, and the evaluation of 
vascular displacements and deformities, 
serve in these cases a three-fold purpose: 
(a) to establish or to rule out ventricular 
dilatation; (b) to evaluate its extent; and 
(c) to assess, if possible, its cause and mech- 
anism of formation. l 

From a practical standpoint and con- 
sidering cerebral angiography as a comple- . 
ment to clinical and neurologic data al- 
ready available, this problem is limited to a 
differential diagnosis between: 

I. A supratentorial space-occupying le- 
sion in the region of the third ventricle, ob- 
structing the fow of cerebrospinal fluid 
through the foramen of Monro. 

2. À space-occupying lesion in the pos- 
terior cranial fossa, causing herniation of 
the brain stem and cerebellum. 

3. Non-neoplastic stenosis of the aque- 


* From the Institute of Neurosurgery, University of Padova, Italy. 


T Assistant, Institute of Radiology, University of Padova. 
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duct. Tetraventricular hvdrocephalus, re- 
sulting from blockage of cerebrospinal fluid 
reabsorption due to arachnoiditis in the 
posterior fossa or in the basal cisterns, 
causes similar angiographic findings and 
can be included in this category from the 
standpoint of cerebral angiography. 

Such a distinction may often be quite 
difficult, since the morphologic and dynamic 
characteristics of hydrocephalus may be 
quite similar in all these cases, while they 
are the result of lesions located at several 
different sites and with different modalities 
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Fic. 1. (4, B and C) Tumor of the third 
ventricle. There is elevation of the internal 
cerebral vein, arched upwards in a narrow 
sweep in its middle third. This finding, 
together with a marked dilatation of the 
lateral ventricles, allowed an exact local- 
ization of the site of the neoplasm. 


of growth and development, causing hydro- 
cephalus through dissimilar mechanisms. 
The purpose of this paper is to re-evalu- 
ate the diagnostic difficulties that we have 
encountered in cerebral angiography in pa- 
tients with obstructive hydrocephalus, and 
to attempt to clarify the possible reasons 
for our preoperative diagnostic errors, as 
well as to classify, if possible, the various 
angiographic patterns that we have ob- 
served over a period of time, with what 
might have been expected to be the ‘‘nor- 
mal” behavior of the underlying pathology. 


The Deep Cerebral Phlebogram 597 





Fic. 2. (4, B and C) Craniopharyngioma. 
The huge size of the mass, occupying 
most of the third ventricle region, is re- 
vealed by the marked elevation of the in- 
ternal cerebral vein. In this case, such a 
finding was of great diagnostic value. 


This portion of our investigation has been of the lateral ventricles cause downwards 
limited to the angiographic changes of the pressure; hence, a proportional displace- 
deep venous system. ment of the deep veins. Similarly, an up- 


wards pressure will be exerted on the deep 
ABGIOGIAPEIGOOHENGDS OF THE veins by a lesion growing in the third ven- 


HEEP VENOUS SYSTEM tricle (Fig. 1, 4-C; 2, 4-C; 3, 44-D; and 4, 
Dilatation and subsequent deformation 4—-C) or by a mass located in the posterior 
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Fic. 5. (4-D) Elevation of the internal cerebral vein from a suprasellar craniopharyngioma, invading the 
anterior part of the third ventricle. An exact angiographic diagnosis would have been made possible in 
this case by comparing the degree of elevation of the internal cerebral vein with the moderate dilatation of 


the lateral ventricles, 
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Fic. 4. (4, B and C) Glioma of the optic 
chiasm: the anterior part of the third ven- 
tricle is not visualized and its remaining 
part is elevated to a moderate extent. The 
dilatation of the lateral ventricles is not 
impressive. The internal cerebral vein is 
displaced upwards, but not to such a de- 
gree as to constitute a sure element for 
diagnosis. Note the false venous angle. 
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cranial fossa causing herniation of the brain 
stem and cerebellum (Fig. 5, //-C; and 6, 
A-C); the deep veins will thus appear ele- 
vated. 

These conditions may fairly often co- 
exist, and the resulting balance or prev- 
alence of either up- or downwards pressure 
may cause a confusing pattern on the deep 
cerebral phlebogram. Under these circum- 
stances, the primary problem of differential 
diagnosis consists of evaluating all possi- 
bilities of growth expansion and of pressure 
exertion from either side and of assessing 
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Fic. 5. (4 and B) Large medulloblastoma of 
the cerebellar vermis: triventricular hydro- 
cephalus, dilatation of the upper part and 
stenosis of the lower part of the aqueduct. 
The third ventricle and the internal cerebral 
vein appear to be fairly elevated. The mid- 
posterior thirds of the vein are marked 
from below; this finding could suggest an 
expanding lesion in the region of the third 
ventricle. (C) Glioma of the right cerebellar 
hemisphere: the internal cerebral vein is 
held in an elevated position by hernia- 
tion of the cerebellum and of the brain 
stem. This led to a diagnosis of tumor of 
the third ventricle. 


the possible prevalence of the one pressure 
over the other. 

Some tumors in the region of the third 
ventricle (intra- or extraventricular) may 
not be revealed by an elevation of the in- 
ternal cerebral vein which, on the con- 
trary, may be depressed, because of the 
nature or the moderate size of the mass 
(Fig. 7, 4-D; and 8, Æ-F). However, it 
would be unwise to rule out in such cases a 
tumor of the third ventricle merely because 
of a lack of elevation of the internal cerebral 
vein. In fact, the growth may even expand 
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to occlude the foramina of Monro without 
causing a typical angiographic alteration 
(Fig. 9). 

In some cases of non-neoplastic stenosis 
of the aqueduct of Sylvius, an atypical 


venous pattern may be observed; 7.e., the 
internal cerebral vein may not appear de- 
pressed (as shown by our own experience, 
Fig. 10, 4 and B), but elevated due to 
marked dilatation of the third ventricle 
(Fig. 11, £ and B). The angiographic find- 
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Fic. 6. (4, B and C) Symmetric hy- 
drocephalus of the lateral ven- 
tricles produced by a tumor which 
occupied the entire cavity of the 
third ventricle. Note the low posi- 
tion of the internal cerebral vein 
and the absence of any markings 
from below. 


ings 1n such cases can simulate those pro- 


duced by lesions growing in the region of 


the third ventricle. 

We have attempted, in such cases, to 
compare the degrees of ventricular dilata- 
tion and of depression of the internal cere- 
bral and striothalamic veins, in order to 
determine whether a discrepancy in behav- 
ior of these two structures could be es- 
tablished as a fixed rule. Actually, in the 
presence of a marked ventricular dilatation, 


UT 
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lic. 7. (4 and B) Another example of a low position of the internal cerebral vein, even in the presence of a 
lesion (pinealoma) in the region of the third ventricle. There is no elevation of the vein from an upwards 
directed pressure; on the contrary, the vein is held in a low position by the huge dilatation of the lateral 
ventricles. The first diagnostic suspicion was of a non-neoplastic stenosis of the aqueduct. (C and D) 
Further example of low position of the internal cerebral vein in the presence of marked dilatation of the 
lateral ventricles from a tumor growing in the anterior and middle parts of the third ventricle. 


a slight or moderate downwards displace- 
ment of the internal cerebral vein might 
suggest an upwards directed pressure, con- 
trary to further depression of the vein (Fig. 
12, 4-C). However, in the course of serial 
observations, we have been unable to dis- 
tinguish elements sufficiently definitive for 
the purpose of differential diagnosis, be- 
cause of the possibility of equal pressures 
in the two conditions—tumors of the third 
ventricle and stenosis of the aqueduct. 

In the absence of other diagnostic signs, 
an elevation of the internal cerebral vein 


confronts the radiologist with a differential 
diagnosis between an expanding lesion of 
the third ventricle and a mass located 1n the 
posterior cranial fossa. The different pos- 
sible forms of upwards shift of the vein? 346 
or a greater or lesser sweep of its arc^? seem 
to us to be of little final value in diagnosis, 
even though elevation of the posterior part 
of the vein from the brain stem and cere- 
bellar herniation (Fig. 13, 4-C; 14, 4-C; 
15, 4-C; 16, 4 and B; 17, 4-C; and 18, 
A-F) or of its anterior part, and of the 
venous angle in some types of neoplasms in 
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ic. 8. (4 and B) Tumor of the anterior part of the third ventricle. The internal cerebral vein has quite a nor- 
mal site and morphology. (C and D) Craniopharyngioma occupying all the anterior part of the third ven- 
tricle; the internal cerebral vein, although the lesion is in the third ventricle region, is depressed from the 
prevailing downwards pressure from dilatation of the lateral ventricles. (E and F) Tumor of the third 
ventricle with marked dilatation of lateral ventricles and no filling of the third ventricle. The internal 
cerebral vein is depressed and stretched, giving an impression of an expanding lesion not located in the 
third ventricle region. 


Fic. 9. Tumor of the third ventricle (papilloma of 
the choroidal plexus) producing a total stenosis of 
the foramina of Monro. Part of the lesion was 
visualized upon angiography, owing to its own 
pathologic staining. The tumor, largely cystic, 
occupied the whole of the third ventricle and did 
not therefore exert any upwards directed pressure 
upon the internal cerebral vein, which appeared in 
a low position. 








Fic. 10. (4 and B) Lateral deep cerebral phlebograms in 2 cases of non-neoplastic stenosis of the aqueduct. 
Note the different degrees of depression of the internal cerebral vein. A preoperative diagnosis was possible 
only in the first case (4), owing to roentgenologic alterations visible in direct roentgenograms of the skull 
base. 
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Fic. 12. (4, B and C) Tumor of the pos- 
terior part of the third ventricle (not 
operated). Note the difference be- 
tween the anteroposterior and lateral 
deep cerebral phlebograms (huge ven- 
tricular dilatation; internal cerebral 
vein not depressed and with a slight 
increase of its inferior concavity). 
This finding suggested the diagnosis 
of a tumor in the third ventricle re- 
gion and was later confirmed by ven- 
triculography. 








“KK 


Fic. 11. (4 and B) Non-neoplastic stenosis of the aqueduct. The deep cerebral phlebogram, alone, does not 
allow the assessment of the cause of ventricular dilatation. Note that even though the lateral ventricles 
are noticeably dilated, the internal cerebral vein is in an elevated position. 
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the region of the third ventricle (Fig. 1, 
A-C; 2, A-C; 3, A-D; and 4, 4-C) are, 
respectively, the most common findings. 
Some authors! have attached importance 
to a finding which, in our opinion, 1s only 
occasional and nonspecific; 7.e., the asym- 
metry of the lateral ventricles in cases of 


F. Galligioni, R. Bernardi, M. Pellone and G. Iraci 


NOVEMBER, 1969 





Fic. 13. (4, B and C) The internal cere- 
bral vein is lifted by a growth (tumor 
of the cerebellar vermis) in the pos- 
terior cranial fossa. The dilatation of 
the third ventricle 1s often responsible 
for the elevation of the internal cere- 
bral vein, similarly to what can be 
found in cases of a basal supratentor- 
ial expanding lesion. 


tumors of the third ventricle, obstructing 
the foramina of Monro. We have observed 
in quite a few such cases a perfectly sym- 
metric size and shape of the lateral ven- 
tricles, just as we have also observed asym- 
metries in cases of tumors located in the 
posterior cranial fossa (Fig. 3, 4-D; 4, 4- 





C;6, A-C; and 19, Zand B). In this respect, 
it would seem to us that asymmetry of the 
lateral ventricles, even if 1t appears during 
the early stages of growth of the tumor, be- 
comes evident only when its expansion is 
sufficiently advanced, giving this finding a 
subordinate importance within the context 
of the angiographic examination. 
Evaluation of the deep cerebral phlebo- 
gram is even more difficult in young pa- 
tients because of the elevation of the in- 
ternal cerebral vein, which can be observed 
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Fic. 14. (4, B and C) Tumor of the 
cerebellar vermis invading the 
fourth ventricle. This 1s another ex- 
ample of elevation of the internal 
cerebral vein from the marked dis- 
tention of the third ventricle, sim- 
ilarly to what can be found with 
growths expanding in the third ven- 
tricle itself. 


in this age group even under normal con- 
ditions. 


CONCLUSIONS 


We have come to the conclusion that, in 
most cases, the cerebral deep phlebogram, 
if considered alone, can supply little in- 
formation for an exact diagnosis of the site 
and nature of a hydrocephalus produced 


by neoplasm. 


In our opinion, no isolated detail of cere- 
bral angiography should be relied upon as a 
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Fic. 15. (4, B and C) Another example of 
elevation of the internal cerebral vein 
due to a lesion located in the posterior 
cranial fossa (ependymoma of the 
fourth ventricle) and not in the third 
ventricle. An exact preoperative diag- 
nosis was possible in this case by the 
phlebogram of the mesoencephalic-cere- 
bellar area. 








decisive sign for diagnosis. However, this 
should be the result of all available clinical 
and roentgenologic evidence, so as to avoid 
premature and erroneous diagnostic con- 
clusions. 

Solitary signs afforded by cerebral an- 
giography, however suggestive and tempt- 
ing, should rather be regarded as interesting 
and sometimes useful clues in clarifying the 
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Fic. 17. (4, B and C) Tumor of the 
brain stem. The deep venous pattern 
is similar to that found in the case of 
Figure 16. The high position of the in- 
ternal cerebral vein could suggest an 
expanding lesion in the third ventricle 
region. 


mechanism by which certain alterations are 
produced. 


SUMMARY 
Certain aspects of the deep cerebral 
phlebogram in hydrocephalus produced by 
supra- or subtentorial tumors are discussed. 
It is suggested that no single sign, but 
rather the over-all clinical and roentgeno- 
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Fıc. 16. (4 and B) Partially cystic cerebellar astrocytoma (“cerebellar spongioblastoma") in a 5 year old 
patient; the huge elevation of the internal cerebral vein could very easily lead to a diagnosis of expanding 
lesion in the third ventricle region. In this case, the forward displacement of the precentral cerebellar vein 
and the inversion of the arc of the posterior mesoencephalic vein allowed us to diagnose correctly the site 


of the lesion in the posterior cranial fossa. 
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Fic. 18. (4 and B) Unverified tumor of the brain stem, invading the fourth ventricle. The marked distention 
of the third ventricle produces an elevation of the internal cerebral vein which would make an exact 
arteriographic diagnosis very difficult. (C and D) Another tumor of the brain stem, developing mainly in 
a cephalad direction; the third ventricle is held in a vertical position and this gives, in turn, a high position 
to the internal cerebral vein. (E and F) Another unverified tumor of the brain stem diagnosed by positive 
contrast ventriculography ; there is marked dilatation of the lateral ventricles. The elevated position of the 
internal cerebral vein, made more evident by a false venous angle, is due to elevation of the third ventricle. 
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SERIAL DIRECT MAGNIFICATION 
CEREBRAL ANGIOGRAPHY* 


THEORETICAL ASPECTS 


By JOHN HALE, Pu.D., and MARK M. MISHKIN, M.D. 


PHILADELPHIA, PENNSYLVANIA 


ECENT technological advances in the 

anode design and rotor speed in x-ray 
tubes have increased the heat capacity of 
fine focus tubes sufficiently to make some 
serial direct magnification. radiographic 
studies feasible. The x-ray tube we have 
used has a target angle of 10° and a nom- 
inal focal spot size of 0.25 X0.25 mm. The 
rotor speed is 8,500 r.p.m.* Satisfactory 
exposures for cerebral angiography can be 
made at a 40 inch focal spot film distance at 
105 kvp., 75 ma., and 1/20 sec., when high 
speed film and screens are used. This ex- 
posure is the maximum permissible expo- 
sure according to the manufacturer’s rating 
chart. In a usual study, 11 exposures are 
made in 7 seconds. 

The purpose of this paper is to investi- 
gate the optimum magnification factor for 
a direct magnification technique and to 
compare the expected image contrast with 
that obtained with a conventional tech- 
nique. The effect of the air gap in reducing 
film exposure to scattered radiation is also 
considered. 


APPLICATION OF MODULATION TRANSFER 
FUNCTION (MTF) THEORY 


Two radiographic systems may be com- 
pared by studying the efficiency with which 
they transfer the contrast of an object into 
contrast in the image of the object. 

This concept can be illustrated by radio- 
graphing a high contrast test object made 
of lines with variable frequency. A typical 
example 1s shown in Figure 1. Notice that 
the contrast between the area underneath 


* This tube was purchased through the generosity of Research 
to Prevent Blindness, Inc., and Mr. Allan Miller. 





Fic. 1. Contact print of roentgenogram of lead strip 
test object made with an 1.0 mm. focal spot and a 
magnification factor of 1.1. 


the lead strips and the area between the 
lead strips decreases as the line frequency 
increases. X rays passing through the test 
object create a pattern of x-ray intensity 
in space. All sources of unsharpness in the 
radiographic system, however, combine to 
produce a light pattern with degraded con- 
trast when it finallv falls on the observer's 
retina. The decrease in contrast with in- 
creasing frequency can be graphically dem- 
onstrated by a microdensitometer tracing 
of the roentgenogram of the test pattern 
(Fig. 2). 

The graphical representation of the con- 
trast transfer as a function of frequency is 
called the Modulation Transfer Function 
(MTF). Some typical plots of the Modula- 
tion Transfer Function are shown in Figure 
3. The top curve is an MTF typical of the 
emulsions of high speed film.* The middle 
curve is the MTF due to 0.5 mm./sec. mo- 
tion, a magnification factor of 2.0, and a 
1/20 second exposure calculated from the 


* Presented in part at the Sixty-ninth Annual Meeting of the American Roentgen Ray Society, New Orleans, Louisiana, October 1-4, 


1968. 


From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania. 
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Fig. 2. Microdensitometer tracing of part of test object shown in Figure 1 demonstrating de- 
creasing contrast with increasing line frequency. 


formula derived by Morgan.’ Finally, the 
lower curve is the MTF due to the blurring 
caused by the finite size of the crystals in a 
high speed intensifying screen cassette.‘ 
The MTF is a powerful method for study- 
ing radiographic systems because it makes 
it possible to examine the effect of each 
component separately, as shown here. The 
MTF of a complete system is simply the 
product of the ordinates of the curves of the 
various components. This is the curve la- 
beled “Total” in Figure 3. The point for the 
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Fic. 5. Modulation Transfer Function curves for 
high speed film, motion (0.5 mm./sec., 1/20 sec. 
exposure time, and 2.0X magnification), and high 
speed intensifying screen. The combined effect of 
these three sources of unsharpness is shown in 
curve labeled “Total.” 


system total at 4 cycles per mm., for ex- 
ample, is the product of the MTFs of the 
film, 0.99, the motion, 0.91, and the screens, 
0.08. Note that the MTF for the total sys- 
tem is essentially the same as that for the 
screen alone for the film-screen combination 
and motion parameters used here as appro- 
priate to cerebral angiography. Accord- 
ingly, we may neglect film and motion un- 
sharpness in further calculations. 

The effect of focal spot unsharpness in 
degrading contrast transfer can also be 
studied. Examples are shown in Figure 4. 
Curve (A) was calculated for a magnifica- 
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Fic. 4. Modulation Transfer Function curves for 
focal spots. (A) 0.25 mm. focal spot with a magnifi- 
cation of 2.0X. (B) 1.0 mm. focal spot with a 
magnification of 1.1 X. 
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0.25 mm FOCAL SPOT 
MAGNIFACTION 2X 


OBJECT CONTRAST 1.0 
FREQUENCY 4 CYCLES/mm 


FOCAL SPOT MTF=0.63 
X RAY CONTRAST=1.0x0.63=0.63 
FREQUENCY 2 CYCLES/mm 


SCREEN MITF=0.24 
IMAGE CONTRAST=0.63x0.24 :0.15 


Fic. 5. Schematic drawing illustrating the calculation of the system Modulation Transfer Function 
for a particular frequency and set of physical parameters. 


tion factor of 2 with an o.25 mm. focal spot; 
Curve (B) illustrates the MTF for conven- 
tional, nominal magnification factor of 1.1 
— typical of an object on the centerline of 
the skull— with a 1.0 mm. focal spot. These 
data were calculated from Morgan's for- 
mula? The MTF of the conventional ra- 
diographic systems, from the standpoint 
of focal spot unsharpness alone, is some- 
what better than that for the magnifica- 
tion technique. 

Figure 5 is a schematic drawing to illus- 
trate the combined effect of focal spot size 
and screen unsharpness in determining 
image contrast. We assume a test object 
with a frequency of 4 cycles/mm. and a 
contrast of 1.0. The magnification factor is 
2.0. From the focal spot MTF data shown 
on Figure 4, the MTF corresponding to a 
frequency of 4 cycles/mm. is found to be 
0.63. The contrast of the image in the plane 


of the cassette, then, has decreased from 
1.0 to 0.63. However, the frequency of the 
image is less than the frequency of the ob- 
ject and is, in fact, the object frequency 
divided by the magnification factor. In this 
example, then, the image frequency 1s only 
2.0 cycles/mm. The MTF corresponding to 
this frequency for screen unsharpness 1s 
found from the data on Figure 3 to be 0.24. 
Thus the final image contrast is 1.0 X0.63 X 
0.24 —O.I 5. 

The same procedure can be carried out 
for a conventional technique. The second 
column in Table r is the data that we have 
just discussed. The third column is the cor- 
responding data for a conventional tech- 
nique. The important difference is that the 
image frequency for the conventional tech- 
nique is 4.0/1.1 —3.6 cycles/mm. so that 
the screen MTF is significantly poorer. The 
calculations predict that the final system 
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MTF for the conventional technique will 
be less, 0.06, than the system MTF for the 
magnification technique, 0.15. 

If these calculations are carried out for a 
series of different object frequencies, the 
full MTF curve can be plotted out. Figure 
6 was calculated in this way to compare a 
small focal spot enlargement technique, A, 
with the conventional technique, B. It is 
seen that better image contrast may be ex- 
pected at all frequencies with enlargement. 

The Modulation Transfer Function for a 
system with a fine focal spot tube and high 
speed screens is not very sensitive to the 
amount of magnification. This is because 
there are two factors that influence the 
MTF in the opposite direction. As the mag- 
nification factor increases, the unsharpness 
caused by finite size of the focal spot be- 
comes greater. At the same time, however, 
the frequency of the image is decreasing be- 
cause of the magnification, so that the un- 
sharpness caused by the finite size of the 
crystals in the intensifying screen decreases. 
This effect is illustrated by the data shown 
in Table n. The optimum magnification 
factor appears to be from 1.8 to 2.0. Con- 
trast is slightly better for larger, low fre- 
quency objects with magnification factor 
of 2.0, but the contrast of small, high fre- 
quency objects is slightly better with a 
magnification factor of 1.8. 


TABLE | 


COMPARISON OF MODULATION TRANSFER FUNCTION 
(MTF) OF I.I X MAGNIFICATION USING I.O MM. 
FOCAL SPOT WITH 2X MAGNIFICATION 
USING O.25 MM. FOCAL SPOT 








Focal Spot 





0.25 I.O 

mm. mm. 
Assumed Contrast at Object Plane 1.0 1.0 
Frequency at Object Plane, 

Cycles/mm. 4 4 
Focal Spot MTF 0.63 0.79 
Contrast at Cassette Plane 0.63 0.79 
Frequency at Cassette Plane, 

Cycles/mm. 2 3.6 
Screen MTF 0.24 0.08 
Contrast at Image Plane O.15 0.06 
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Fic. 6. Modulation Transfer Function curves com- 
paring two radiographic systems. Both systems 
use high speed film and intensifying screens. 
Motion is as in Figure 3. (A) 0.25 mm. focal spot 
with a magnification of 2.0X. (B) 1.0 mm. focal 
spot with a magnification of 1.1 X. 


THE EFFECT OF SCATTERED RADIATION 


There is one further consideration in 
comparing enlargement techniques with 
conventional techniques. Scattered radia- 
tion will certainly affect image contrast 
and the ratio of secondary exposure to pri- 
mary exposure at the film may be different 
for the air gap used in enlargement tech- 
niques compared to the grid used in con- 
ventional techniques. Figure 7 shows the 
results of a study of this effect made with a 
15 cm. diameter cylindrical water phantom 
to simulate the scattering. from the pa- 
tient's head. Exposures were made at 105 
kvp. The focal spot to film distance was 


TABLE II 


MODULATION TRANSFER FUNCTION 0.25 MM. 
FOCAL SPOT. HIGH SPEED SCREENS. 
MAGNIFICATION FACTOR 











Object 

Frequency, 1.1 1.6 1.8 i 2.2 

Cycles/mm. 
i 0.78 0.86 0.88 9.90 0.92 
I 0.94 0.08 .0,71 0.94 0.56 
2 O.27 0.39  O.42 0.45 0.48 
3 G1 0,25 0.295. 0.26 0:97 
4 O10 Giy. .0.159 0.15 Oris 
5 0.07 0.08 0.10 0.08 0.07 
6 O 0.04 0.05 0.04 0.03 











PRIMARY EXPOSURE 
e 
5 


1 1.5 2 2.5 
MAGNIFICATION FACTOR 


Fic. 7. The ratio of film exposure due to scattered 


radiation to that due to primary radiation as a ` 


function of magnification factor for a 40 inch focal 
spot to film distance. A 15 cm. diameter water 
phantom was used to simulate patient's head. The 
exposures were made at 105 kvp. Data point for 
grid was calculated from Reference 1. 


40 inches. Primary exposure was deter- 
mined using the characteristic curve of the 
film by measuring the density produced by 
an exposure using a very small field with 
the water phantom as far as possible from 
the cassette. To determine primary plus 
secondary exposure, a series of exposures 
using a 9 inch square field at the cassette 
was made, varying the absorber-cassette 
distance. It seems reasonable to neglect the 
decrease in photon energy of the scattered 
radiation. An average energy photon for 
this technique 1s about 30 kev. This photon 
will have an energy shift of less than 1 per 
cent for a 30? scatter angle. In addition, the 
intensification factor of screens is not very 
sensitive to variations of photon energy.’ 
The scatter/primary ratio fora 15:1 grid at 
100 kvp. was calculated from data given by 
Boldingh! and the data in Figure 7. Note 
that the reduction in scattered radiation 
with a magnification factor of 2.0 1s about 
the same as that due to a 15:1 (goo mg./ 
cm.?) grid. 

One way to study the effect of scattered 
radiation in degrading the contrast the 
radiologist sees is to calculate the effect of 
some input difference between the primary 
exposure representing the object and the 
primary exposure representing the sur- 
round on the amount of light transmitted 
through the corresponding areas in the 
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roentgenogram on the view box. The con- 
trast of these two quantities should be pro- 
portional to the contrast in the illumination 
of the observer’s retina and may be called 
visual contrast. 

It is shown in the Appendix that the 
visual contrast 


where a is the ratio of object to background 
exposure from primary radiation, R is the 
ratio of exposure due to scattered primary 
radiation, and + is the slope of the charac- 
teristic curve of the film-screen combin- 
ation. 

Figure 8 shows the results of a calcula- 
tion of visual contrast using the scatter 
data of Figure 7 and a value of a=o.9. For 
a typical film-screen combination, y was 
found to be 2.72. The data points have 
been normalized to the visual contrast that 
would be obtained with no scattered radi- 
ation at all, that is when R—o. 


CONCLUSIONS AND SUMMARY 


Modulation Transfer Function (MTF) 
theory predicts that the optimum magni- 
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Fic. 8. Relative visual contrast as a function of 
magnification factor for conditions in Figure 7. 
Contrast at observer’s eye increases as air gap 
reduces proportion of exposure due to scattered 
radiation. 
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fication factor for cerebral angiography 
using an x-ray tube with an 0.25 mm. focal 
spot and high speed film and intensifying 
screens is from 1.8 to 2.0. A comparison is 
made of the MTF of such a system with 
that of an x-ray tube having a 1.0 mm. 
focal spot and using a conventional mag- 
nification factor of 1.1. Calculations pre- 
dict that better contrast may be expected 
with the smaller focal spot and greater 
magnification technique at all object fre- 
quencies. 

The technique using greater magnifica- 
tion has an additional advantage of reduc- 
ing the ratio of film exposure due to scat- 
tered and primary radiation. Datashow that 
in magnification studies of the skull the air 
gap with a magnification factor of 2.0 is 
approximately as effective as a 15:1 grid. 
John Hale, Ph.D. 

Department of Radiology 
University of Pennsylvania 

3400 Spruce Street 

Philadelphia, Pennsylvania 19104 


APPENDIX 


Suppose the luminance in the portion of 
the roentgenogram representing the object 
Is Lo while the luminance in the roentgeno- 
gram background is Zə. The contrast of 
these two quantities should be proportional 
to the contrast in the illumination of the 
observer's retina and may be called visual 
contrast, 


Lo => Li 
To (1) 


© Loth 
Since film density is defined as the logar- 
ithm of the ratio of the luminance of the 
view box to the luminance of the roent- 
genogram, D=log (Lin/L), we have in gen- 
eral the relationship 


L = Linio. (2) 


Substituting this expression in Equation 


(1), 
TS d Jou 
(jg AEO A emite (3) 
bore) = poem 
Now for D greater than about 0.8 


D = a + y log E, (4) 
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where y 1s the slope of the characteristic 
curve of the film-screen combination, a is 
the extrapolated x axis intercept, and E 
is the film exposure. Substituting this ex- 
pression in Equation (3), 


= E e (5) 


Now suppose the exposure at the level of 
the film due to primary radiation inter- 
acting with an object is Æo and that the 
primary exposure of the background is 
Esp, then we can define the ratio 


a-—.. (6) 


When an exposure Æ, due to scattered ra- 
diation is present, the total exposure to an 
area of film representing the object is 


Eo = Eop zs Es (7) 


while the total exposure due to the back- 
ground is 


E, — Ey + P (8) 


Further we have experimental data on the 
ratio of the scattered radiation exposure to 
primary radiation exposure as in Figure 
7. If we call R= E,/ E,, we can substitute 
Equations (6), (7), and (8) into Equation 
(5) to obtain 
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| THE PNEUMOANGIOGRAM* 
AN ANATOMIC CORRELATION IN THE LIVING SUBJECT 


By LAWRENCE M. ROSEN, M.D.,t JACK I. EISENMAN, M.D.,f and 
BERNARD J. O'LOUGHLIN, M.D. 


IRVINE, CALIFORNIA 


ORRELATION of the ventriculo-cis- 
ternal and vascular anatomy of the 
brain has proven to be of clinical impor- 
tance. Hydrocephalus, ventricular distor- 
tions and displacements are diagnosed by 
angiography. Vascular structures are dis- 
played on the pneumographic examination. 
'The purpose of this paper is to present a 
photographic method of combining the 
angiogram with the pneumographic study. 
Weiss! transcribed the venous phase of the 
angiogram as a line drawing on the pneu- 
moencephalogram. He proposed measure- 
ments that correlated information from 
both examinations to detect mass lesions. 
This was the first attempt at simultaneous 
phlebopneumographic evaluation. The study 
was restricted to the posterior cranial fossa 
and used only the venous phase of the an- 
giogram. 

Liliequist! used cadaver preparations of 
the cisterns, ventricles, and cerebral vessels 
to delineate the normal roentgen appear- 
ance. 

Rosen and associates? correlated angio- 
graphic visualization of the subarachnoid 
cisterns. In the same study they proposed 
the pneumoangiogram, to photographi- 


cally relate all phases of the vascular con- . 


trast study to the pneumoencephalogram 
or ventriculogram. 


METHOD 


The pneumoangiogram uses the photo- 
graphic subtraction techniques of Zeides 
-des Plantes‘ to enhance the appearance of 
the vascular anatomy. This subtraction 
‘film is superimposed on a negative copy of 
a comparable film from the pneumoen- 
cephalogram. The target-to-flm distance 


* From the University of California, Irvine California Coll 


as well as the patient-to-film distance must 
be the same in both examinations. We 
found the greatest difficulty in using frontal 
projections, where the tube angulation is 
not always equal. Currently, with the 
pneumoangiogram in mind, all instances 
where both types of examination are to be 
performed have frontal roentgenograms 
made with comparable angulation. Care is 
taken also'to duplicate the magnification 
in both examinations. 

All copies are made with a modified 14X 
17 inch cassette. The front panel and screen 
are replaced by clear glass. The back screen 
is covered by a black paper mask. A 6 foot 
light-to-film distance is used. 

The films employed are long tone scale 
films such as Du Pont Cronar Commercial 
S film, or Kodak Industrial type M film. 
When the latter is used, 2 to 4 times the ex- 
posures mentioned in the following protocol 
are necessary. 

Film processing is by hand in a x-ray 
developer for 3.5 minutes at 68°F. or in 
D-19 solution for 5 minutes at 68°F. 


A. First Order Diapositive. The first order 
diapositive (reversal copy) is made 
from the scout film of the angio- 
graphic series. Employing a 10 watt 
bulb, 3 seconds exposure is used for 
anteroposterior films and 2 seconds 
for lateral films. With a 60 watt bulb 
the exposure time 1s 4 second for an- 
teroposterior and lateral films. 

B. Second Order or Repeat Diapositive. A 
second diapositive is made by super- | 
imposing the original plain film -and 
the first diapositive. The reversal 
copy of these films is made with a 10 
watt bulb at 9 seconds exposure time 


of Medicine, Irvine, California. 
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lic. 1. Normal pneumoangiogram, carotid 
system, arterial phase. The repeat diapos- 
itive subtraction (4) results in a clear 
depiction of the blood vessels with only a 
small portion of the bony structures vis- 
ible. The diapositive of the pneumoen- 
cephalogram (B) is superimposed photo- 
graphically on the vascular subtraction 
to produce the pneumoangiogram (C). 





for frontal films and 4 seconds for lat- 
eral films. With a 60 watt bulb the 
exposure times are IJ seconds for 
both anterior and lateral views. 

C. Subtraction. The 2 diapositives are 
then superimposed on the angio- 
graphic films showing contrast ma- 
terial in the blood vessels. The reversal 
copy is made with a 60 watt bulb. 
The exposure time varies from 15 to 
30 seconds. 

D. Pueumogram. Diapositives (reversal 
copies) are made from the desired 
pneumogram in the same manner as 
the first order subtraction diapositive 

E. Pneumoangiogram. The subtraction 





Fic. 2. Normal carotid pneumoangiogram, venous 
s phase. In this the relationships of the internal 
and pneumographic diapositives are cerebral vein ( 1), basal vein of Rosenthal (1), 
superimposed and the final pneumo- and the ambient wing cistern ( $) are well shown. 
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lic. 3. Normal vertebral pneumoangiogram, arterial 
phase. The cranial loop ( 1) and tonsillohemi- 
spheric branches (7) of the posterior inferior 
cerebellar artery are shown in relation to the fourth 
ventricle and cisterna magna, respectively. 


angiogram is made. The exposure 
time is 2 minutes for a Io watt bulb 
and 74 to 15 seconds for the 60 watt 


bulb. 


In the pneumoangiogram the contrast- 
filled structures appear as we are accus- 
tomed to seeing them. The gas-containing 


Ix 


Fic. 4. Normal vertebral pneumoangiogram, venous 
phase. The venous plexus anterior to the pons ( 1) 
lies within the prepontine cistern. The venous stain 
of the superior vermis (t) is noted. Note the 
venous stain of the inferior vermis and its relation- 
ship to the cisterna magna ( $ ). 
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lic. §. Pituitary chromophobe adencma. Air in the 
chiasmatic cistern caps the lateral aspect of the 
tumor (7). The carotid siphon is uncoiled (f). 
Note amputation of the anterior third ventricle 
by the tumor. 


structures are dark and the vascular struc- 
tures are light. The final film is a graphic 
composite which represents the simulta- 
neous appearance of vascular and ventricu- 
lo-cisternal structures. 

Future modifications include making the 
pneumogram diapositive with a camera and 
projecting this with a photographic en- 
larger to eliminate magnification difter- 
ences. Color subtraction techniques are also 
applicable to the pneumoangiogram. 





l'16. 6. Tentorial meningioma. Air caps the superior 
limit of the tumor ( 1). The right superior cere- 
bellar artery (1) is displaced medially and supe- 
riorly by the lobulated tentorial meningioma. 
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Fic. 7. Intraventricular extension of malignant astrocytoma. (4) Lateral view. Air from the brow-down 
pneumogram outlines the anterior limit of the intraventricular glioma ( 1 ) located in the body of the left 
lateral ventricle. The left sylvian triangle ( 1) is displaced forward by the dilated obstructed left occipital 
horn. (B) Anterior view. Air fills the left frontal horn. The body of the left lateral ventricle ( f ) is filled with 
tumor. The lateral displacement of the sylvian vessels ( Ê) is due to tumor extension into the basal ganglia. 


Examples of pneumoangiograms are 
shown in Figures 1-7. 


DISCUSSION 


There have been many good studies of 
the angiographic and encephalographic 
anatomy of the brain. These studies have 
correlated the roentgenographic appear- 
ance with anatomic dissection. 

The pneumoangiogram facilitates corre- 
lation of the roentgenographic presenta- 
tion of vascular and encephalographic anat- 
omy. Roentgenographic anatomy can be 
taught using the pneumoangiogram. Fur- 
ther refinements in diagnosis can be ex- 
pected as other relationships are revealed 
by this method of study. This can be ac- 
complished by the study of gross anatomic 
relationships and through the use of corre- 
lated measurements of the vascular and 
ventriculo-cisternal structures of the brain. 


SUMMARY 


A photographic method of combining 


pneumographic and vascular contrast stud- 
les Is presented. This method may be used as 
a teaching aid and to improve diagnosis by 
study of gross anatomic relationships and 
through the use of correlative measure- 
ments of the vascular and ventriculo-cis- 
ternal structures of the brain. 


Jack I. Eisenman, M.D. 
Department of Radiology 
Veterans Administration Hospital 
$9o1 East Seventh Street 

Long Beach, California go8o1 
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APPRAISAL OF CURRENT TECHNIQUES 
FOR CEREBRAL ANGIOGRAPHY* 


By VINCENT C. HINCK, M.D., and CHARLES T. DOTTER, M.D. 


PORTLAND, OREGON 


ROM the outset, the needle has been the 

primary instrument for cerebral angiog- 
raphy; now, after nearly a half-century of 
use, Its dominance is seriously challenged 
bv alternative means. 

Up to 20 vears ago, carotid and vertebral 
angiographies were done by direct punc- 
ture exclusivelv; since then technical pro- 
gress has made modifications of procedure 
possible, while broadened clinical interest 
has made them mandatory. Consequently, 
during recent vears various techniques for 
cerebral angiography have been devised, 
some of which continue to be popular. AI- 
though in the following comparison of tech- 
niques we have included all we believe to be 
prevalent, we suspect other workers will 
object to specific omissions. It is to be 
hoped that any current list, however com- 
plete, will soon be outdated by further 
technical advances. 


NON-CATHETER TECHNIQUES 

NEEDLE PUNCTURE AND DIRECT INJECTION OF CAROTID 
AND VERTEBRAL ARTERIES 

Advantages. A minimum of special equip- 
ment is needed. Fluoroscopy is not re- 
quired. The volume of contrast medium in- 
jected is kept at a minimum. Quality of 
vascular contrast 1s good. This 1s probably 
the most economical way of performing 
cerebral angiography. 

Disadvantages. To study multiple arteries, 
multiple punctures are necessary. The 
proximal part of the vertebral artery can- 
not be demonstrated; the carotid artery 
can 1f compressed above the puncture site, 
but results are inconstant and the ma- 
neuver does not appear to be widely used. 
Although, in experienced hands, carotid 
artery puncture can usually be accom- 


plished quickly, in a significant minority of 
patients there will be entry difficulties. 
Accordingly, the use of general anesthesia 
is common practice in some centers. 

Direct vertebral puncture is difficult; in 
the best of hands there is about 80 per cent 
success, while among the inexperienced 
there is about 80 per cent failure. However 
done, it is a sufficiently painful procedure 
that the added hazard of general anesthesia 
is often accepted. 

With both carotid and vertebral punc- 

tures, but particularly the latter, it may be 
dificult to keep the needle in place. In the 
obliquely entered carotid artery this can be 
minimized by advancing the needle up the 
arterial lumen (preferably over a guide 
wire to minimize risk of intimal injury) 
a maneuver not possible in the vertebral 
artery. An intra-arterial needle in the neck 
interferes with roentgenographic position- 
ing of the head and makes difficult or im- 
possible filming in different neck postures 
when such is warranted. 

Direct puncture of a cerebral artery 1s 
usually considered inadvisable in the pres- 
ence of advanced arteriosclerotic disease 
where it 1s more likely to lead to arterial in- 
jury and associated complications. In seek- 
ing to compare the frequency of complica- 
tions associated with various techniques, 
we found the published data to be virtually 
useless because of a lack of uniformity in 
clinical definition of complications, as well 
as in collection and statistical presentation 
of data. One thing is, however, clear: what- 
ever the technique, the incidence of com- 
plications is critically dependent on the 
skill and experience of the angiographer. 

Were we to rely on Decker’s figures for 
complications in direct percutaneous angi- 


* From the Stella and Charles Guttman Institute for Vascular Research through Radiology, University of Oregon Medical School, 


Portland, Oregon. 
Aided in part by USPHS Grant HE 03275. 
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ography (one residual neurologic deficit for 
every 1,000 to 2,000 examinations) we 
might infer that it is safer to have a cere- 
bral angiogram than drive a car! The more 
general experience indicates that death or 
permanent complication can be expected in 
from I to § or more per cent of examina- 
tions, with risk higher in older people and 
in those with hy pone or occlusive 
cerebrovascular disease.?^* 
DIRECT INJECTION OF REMOTE 
NON-CEREBRAL ARTERIES 

Before discussing specific methods, cer- 
tain generalities are in order. 

Advantages. À minimum of special equip- 
ment Is required. Fluoroscopy and the risk 
of its unwise use can be omitted. The cere- 
bral arteries under study are demonstrated 
from their origin and are not subject to the 
inevitable trauma of puncture. In some 
methods head-positioning is facilitated and 
patient discomfort minimized. 

Disadvantages. Relatively large volumes 
of contrast medium are needed. Non.selec- 
tive injection techniques are often associ- 
ated with compromised vascular contrast, 
particularly in the intracranial arteries. 
Where multiple arteries are visualized si- 
multaneously, as with innominate injec- 
tion, confusion may result from superimpo- 
sition of vascular shadows and important 
information about collateral flow patterns 
may be lost. Some of the methods are un- 
comfortable and some render head- -posi- 
tioning difficult. 

BRACHIAL ARTERY PUNCTURE WITH 
RETROGRADE INJECTION 

Advantages. With experience this can 
be done quickly without cut-down. The 
puncture site is accessible to compression 
and does not interfere with head position- 
ing. Along with the other general advan- 

tages of the group, the cerebral arteries are 
untouched and neurologic complications 
are relatively uncommon. 

Disadvantages. These are as «described 
for the group; furthermore, this technique 
Is usually not satisfactorv dot left carotid 
artery visualization. Injection is often pain- 
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ful, although discomfort can be minimized 
by the delivery of a bolus of saline at the 
end of the injection, thus reducing the pe- 
riod of toxic contact with the endothelium 
and minimizing the antegrade wastage of 
contrast medium. 

While the site of puncture carries a risk 
of ulnar or median nerve paresis from 
needle damage, the principal complication 
of this approach is loss of radial pulse. This 
is relatively common but usually transient. 
Thrombosis in the absence of adequate 
collateral circulation may result in loss of a 
limb. 

SUBCLAVIAN ARTERY PUNCTURE 
WITH RETROGRADE INJECTION 

Among angiographers who use this tech- 
nique, the infraclavicular approach seems 
more popular because it reduces risk of 
pneumothorax. 

Advantages. Similar to retrograde 
chial injection with certain exceptions. 

Disadvantages. Needling of the subclav- 

lan artery can be uncomfortable and tech- 
nically difficult. Even properly placed nee- 
dles are prone to dislodgement when the 
head is turned, especially in obese patients. 
Accor lingly, extravasation of contrast me- 
dium is a common and usually painful 
complication. Unsatisfactory results have 
been reported in 20 to 25 per cent of exam- 
inations, usually because of faulty align- 
ment of ‘the needle relative to the long AXIS 
of the artery.’ The puncture site is inac- 
cessible for hemostatic compression and 
hematomas are frequent, although gener- 
ally not serious. Pneumothorax can be ex- 
pected in over 1o per cent of examinations. 
Brachial plexus injury can occur, although 
this is apparently not common. 


bra- 


CATHETER TECHNIQUES 

Arterial catheterization techniques for 
cerebral angiography require expensive and 
sophisticated equipment. Although fluoros- 
copy 1s essential, image intensification has 
minimized the radiation involved. Most 
catheter techniques share with direct caro- 
tid or vertebral artery puncture the effici- 
ency of selective injections, but are not 
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limited to specific injection sites or distri- 
bution patterns. In contrast to retrograde/ 
remote artery injections, although less con- 
trast agent is used, visualization is usually 
better. 

All catheter techniques permit visualiza- 
tion of the entire artery under examination, 
including origin. Most provide satisfactory 
contrast of intracranial branches and most 
entry sites used for catheterization are com- 
pressible. One entry may permit selective 
study of multiple vessels. 

While carotid artery catheterization has 
been described, it amounts to little more 
than the substitution of a soft tube for a 
rigid needle; a gain in part offset by the 
added manipulation involved. Other, far 
more important advantages are available 
through the remote insertion of catheters, 
which are then manipulated so às to enter 
and afford beginning-to-end visualization 
of any or all of the cerebral arteries. 

With proper attention to technique, 
catheter methods are less likely to cause 
cerebral complications than direct needle 
injections since the arterial entry site is 
safely out of the way. The risk of fibrin 
formation and embolization and plaque 
dislodgement are no greater with catheters 
than with needles. 


BRACHIAL ARTERY CATHETERIZATION 


Advantages. Depending on the side of 
entry, this method can be used for selective 
catheterization of 3 cerebral arteries and 
sometimes the left carotid artery as well. 
The puncture site is compressible and dis- 
comfort of needling relatively mild. Local 
anesthesia is used and is of particular value 
in this instance, since one must keep a 
watchful eye out for median nerve damage 
at the time of arterial entry. Head position- 
ing is not hampered. 

Disadvantages. The brachial artery 1s rel- 
atively small, especially in females, and in- 
troduction of a catheter tends to induce 
arterial spasm, which in turn renders cath- 
eter advancement difficult. To avoid this, 
some consider cut-down necessary, but the 
inevitable prolongation of the procedure 
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coupled with increased risk to the artery, 
weighs heavily against routine use of the 
method. Vascular tortuosity can impede 
effective catheter manipulation. 

Risk of vascular insufficiency 1s greater 
than might be expected with axillary punc- 
ture because of the more limited collateral 
arterial network distal to the shoulder. In- 
deed, loss of radial pulse is frequent after 
this procedure. One may expect local com- 
plications more frequently after brachial 
artery catheterization than after femoral 
artery catheterization. 


AXILLARY ARTERY CATHETERIZATION 


Advantages. This is the best of the arm 
routes. The axillary artery is relatively 
large, easy to puncture and accessible for 
compression. Discomfort is minimal. Col- 
lateral blood supply at the shoulder 1s good. 
A short catheter is used and selective cathe- 
terization usuallv feasible. 

Disadvantages. Brachial plexus injury 
may occur due to needle damage or to nerve 
compression by axillary hematoma. Par- 
ticular attentiveness is necessary after the 
procedure to avoid delayed, insidious de- 
velopment of hematoma. 


SUBCLAVIAN ARTERY CATHETERIZATION 


Advantages. Introducing a catheter by 
the infraclavicular rather than the supra- 
clavicular route reduces incidence of pneu- 
mothorax substantially and facilitates head 
positioning. The problem of keeping a sub- 
clavian needle in the artery during the pro- 
cedure is eliminated. 

Disadvantages. The puncture site is not as 
accessible to compression as the others de- 
scribed and the puncture itself is relatively 
uncomfortable. Most complications are 
local, the incidence in one large series being 
9 per cent, all minimal, including pneumo- 
thorax, hemothorax, hematoma and extra- 
vasation of contrast medium.’ 


FEMORAL ARTERY CATHETERIZATION 


Advantages. The femoral artery provides 
by far the easiest entry site for catheteriza- 
tion. The femoral technique is the only one 
which, for practical purposes, gives access 
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to the aortic arch and all 4 cerebral arteries 
for selective study by way of one arterial 
puncture. In so doing, it provides maximum 
flexibility of operation for the angiographer. 
An examination may be planned in advance 
and then, according to angiographic find- 
ings, modified in mid-procedure. This capa- 
bility is ideally demonstrated in compli- 
cated multiple-vessel studies, particularly 
in subjects with normal aortic arch con- 
figuration. 

Best performance requires use of Ducor 
head-hunting catheters,* which have been 
described in a separate publication.‘ Using 
these catheters, multiple-vessel angiog- 
raphy is, with occasional exception, a quick 
procedure (assuming only that the angiog- 
rapher has had reasonable basic training 
and experience in catheter techniques). In 
problems of cerebral ischemia, the arch can 
be injected and then the branches individu- 
ally examined from their origin through 
their intracranial arborization. 

Femoral artery puncture is easily accom- 
plished under local anesthesia at minimum 
discomfort. Only small doses of premedica- 
tion are required. The authors find it pos- 
sible to do these procedures on an outpa- 
tient basis when the patient's condition per- 
mits. 

Disadvantages. Arteriosclerotic tortuos- 
ity and stenosis have been described as pre- 
venting ascent to the aortic arch in 15 per 
cent of cases. Our experience was similar 
until use of lumen-following safety-] guide 
wirest was instituted. We now rarely fail 
to reach the arch from the femoral artery. 

Tortuosity of the iliac arteries and ab- 
dominal aorta has been said to make manip- 
ulation in the arch ineffective. We disagree 
and suspect that inexperience or inadequate 
catheters may have led to such a miscon- 
ception. With torque control catheters, 
this impasse is quite rare. In attempting 
selectively to catheterize 246 cerebral ar- 
teries of an unselected series, we succeeded 


* Ducor catheters, obtained from Cordis Corporation, 125 N.E. 
40 St., Miami, Florida. 

T Obtained from Cook, Inc., P.O. Box 1272, Bloomington, 
Indiana 47401. 
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in all but 12 instances, despite the fact 
that most of our patients were over 40 
years of age. 

Advancement of the catheter through 
diseased arteries is said to risk dislodge- 
ment of plaque fragments with emboliza- 
tion to the lower extremities. In an expe- 
rience which includes approximately 2,000 
femoral artery catheterizations done at the 
University of Oregon Medical School since 
1958, there has been no proven instance. 

Over-all incidence of femoral artery 
thrombosis is estimated at less than 1 per 
cent. Usually, a femoral clot can be re- 
moved? (with relative ease and without per- 
manent sequelae) under local anesthesia via 
femoral artery cut-down using a Fogarty 
catheter. t 

In our experience, permanent neurologic 
complications have occurred in 1.5 per cent 
of cases and death in 0.3 per cent, even 
though a large proportion of our patients 
undergo selective 3-vessel angiography. 


DISCUSSION 


Economic factors can play a decisive role 
in selection of angiographic techniques 
when an institution cannot afford the ex- 
pensive apparatus essential for safe per- 
formance of catheter procedures. Choice is 
necessarily influenced by the nature of the 
problem calling for angiographic analvsis. 
Often 1t is equally influenced by prejudices 
spawned during the angiographer's period 
in training. We admit to a positive bias for 
femorocerebral catheterization, but also 
present what we believe to be objective 
support. 

All impersonal considerations being equal, 
the best technique for one man is not nec- 
essarily the best for another. An experi- 
enced angiographer who has spent many 
years doing all cerebral angiography by 
direct carotid and brachial artery punctures 
may be well advised not to try to learn new 
procedures. Circumstances will not likely 
make it expedient for him to disrupt his 
activities and divest himself of his obliga- 


1 Obtained from Edwards Laboratories, Inc., 624 Dyer Road, 
Santa Ana, California. 
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tions in order to spend time learning com- 
pletely different methods. 

In any event, we urge those whose habits 
are not rigidly formed to gain technical 
competence in as broad a range of methods 
as possible, for therein lies the freedom of 
choice. Beyond that, we recommend cathe- 
ter angiography by the femoral route as the 
basic technique for most cases. 

Maneuverability, flexibility of approach, 
patient comfort, speed, quality of visualiza- 
tion and the need for but one arterial entry 
are among the advantages of femorocere- 
bral angiography. This method will surely 
become the method of choice, at least until 
by virtue of further technical progress, 
something better comes along. 


SUMMARY 


Prevalent needle and catheter techniques 
for cerebral angiography are reviewed with 
emphasis on relative merits and disadvan- 
tages. 

The best over-all choice for most cases 1s 
catheter angiography by the femoral ar- 
tery route. 

The use of pre-shaped torque control 
(head-hunting) catheters has transformed 
a hitherto cumbersome procedure into a 
versatile and efficient one, demonstrably 
capable of outpatient application and 
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clearly deserving of a serious evaluation by 
all who are concerned with cerebral angio- 
graphy. 


Vincent C. Hinck, M.D. 
Department of Radiology 
University of Oregon 

Medical School 

3181 S.W. Sam Jackson Park Road 
Portland, Oregon 97201 
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MEIHYLGLUCAMINE IOTHALAMATE 60 PER CENT 
FOR CEREBRAL VENTRICULOGRAPHY* 


By JYOJI HANDA, M.D., and HAJIME HANDA, M.D. 


KYOTO, JAPAN 


N 1923 Sicard, Paraf and Laplane” re- 

ported the use of radiopaque contrast 
medium in cerebral ventriculography. Since 
that time, many papers?+568 have been 
published on the positive contrast ventricu- 
lography, and recently pantopaque seems 
to have been used almost exclusivelv for 
this purpose. 

In the present paper, personal experience 
with the use of a water-soluble contrast me- 
dium, methylglucamine iothalamate 60 per 
cent,” for visualization of the midline cere- 
bral ventricular system 1s reported. 


METHOD 


The patient 1s placed supine and a fron- 
tal burr hole is drilled 3 cm. lateral to the 
midline and on the coronal suture over the 
nondominant hemisphere. After opening 
the dura, a soft No. 3 or 4 Nélaton catheter 
with a steel stylet is inserted into the fron- 
tal horn of the lateral ventricle. The cathe- 
ter 1s directed toward the nasion in the fron- 
tal projection and toward a point 2 cm. 
in front of the external auditory meatus 
in the lateral projection. 

When the catheter enters the lateral 
ventricle, the stvlet is withdrawn and the 
catheter 1s closed with a hemostat so that 
excessive loss of the cerebrospinal fluid is 
prevented. Then the catheter is advanced 
to its estimated optimum depth. The opti- 
mum depth is empirically 2 cm. less than 
the distance between the inner table of the 
skull vault at the bregma and the tip of the 
posterior clinoid process on the lateral skull 
roentgenogram, which measures 8 to g cm. 
in the average adult. 

When resistance is encountered on inser- 
tion, the catheter is withdrawn bv 2 to 3 
cm. and the procedure repeated. Ünae the 
Tokyo, 


* Conray 60°¢, Daiichi Pharmaceutical Co., Japan. 


catheter 1s thought to be in place, its posi- 
tion Is confirmed by frontal and lateral 
roentgenograms and the wound is closed 
and dressed. 

For ventriculography, 5 to 7 ml. of cere- 
brospinal fluid 1s withdrawn, 1.5 to 2.0 ml. 
of 60 per cent methylelucamine iothala- 
mate Is mixed with 3.0 to | 3.5 ml. of cere- 
brospinal fluid and the mixture (a total 
amount of 5.0 ml.) is introduced through 
the catheter. Immediately after injection 
roentgenograms are taken in the frontal, 
lateral and half axial projections in rapid 
succession. When the catheter cannot be 
inserted into the third ventricle, the tip is 
left in the lateral ventricle near the foramen 
of Monro and the injection is performed 
fairly rapidly. 

After the procedure, the catheter is with- 
drawn several centimeters, its tip is po- 
sitioned in the lateral ventricle, and the 
other end is tied with a silk. The catheter is 
kept in place for a few days under sterile 
care so that external drainage of the cere- 
brospinal fluid is possible in the event that 
an unexpected increase in the intracranial 
pressure ensues. This, however, was not 
necessary in the present series. 


CLINICAL EXPERIENCES 


Between April 1966 and March 1969, io- 
thalamate ventriculography was performed 
in 25 cases (Table 1). Studies performed in 
stereotaxic surgery are excluded in the pres- 
ent paper. The age of the patients ranged 
from 2 years to 61 vears, and there were 10 
children under the age of 10 years. There 
were I; males and 10 females. General 
anesthesia was necessarv in children and 
non-cooperative cases, otherwise local anal- 
gesia was satisfactory. 

The technique of selective catheteriza- 
tion of the third ventricle was employed in 


* From the Department of Neurosurgery, Kyoto University Medical School, Kyoto, Japan. 
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TABLE I 


SUMMARY OF CASES 




















No. of Cases 





Diagnosis 
Thalamic tumor -— —-6 
Pinealoma and posterior third 

ventricle tumor —- --2 
Cerebellar metastatic carcinoma -— -—-2 
Posterior fossa meningioma —-— --2 
Cerebellar sarcoma —-- -—-2 
Cerebellar astrocytoma -— --I 
Midcerebellar tumor —-— -—-] 
Cerebellar cvst —-— -—-] 
Acoustic neurinoma —-— --] 
Astrocytoma of mesencephalic tectum -— --I 
Brain stem tumor —-— -—-] 
Inflammatory aqueductal stenosis -- --2 
Arachnoid cyst -— --2 
Multiple intracranial tumors in 

von Recklinghausen’s disease —— --] 

Total —— -—26 





most of the cases. The catheterization was 
easv when the foramen of Monro was en- 
larged but not displaced. This was the case 
in the majority of the patients, since the 
iothalamate ventriculography was per- 
formed mostly in patients suspected of 
having an obstruction of the posterior third 
ventricle, aqueduct or the fourth ventricle 
with a resultant internal hydrocephalus. In 
cases with thalamic tumor or the mass in 
the anterior third ventricle, however, the 
third ventricle is deformed, displaced or 
narrow, the foramen of Monro often is 
stenosed, and the catheter is difficult to 
pass through the foramen of Monro. In 
such a case, the tip of the catheter may be 
left in thelateral ventricle near the foramen 
of Monro, since the combined demonstra- 
tion of the third and the lateral ventricles 
has been alwavs feasible in our experience 
and the ventriculogram is more diagnostic 
of the lesion. 

The morbidity and mortality figures are 
difficult to assess in the present series, 
since the radical operation or the shunt 
procedure was performed immediately or 
shortly after the iothalamate ventriculo- 
graphy in the majority of the cases. Six 
patients expired 9 days to 5 months after 
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the study. The operation which followed 
the ventriculography or the recurrence of 
the tumor is believed to be the cause of 
death in all of them. The 3 patients who 
have to date come to autopsy showed no 
evidence of untoward effects of the 1othala- 
mate injected into the ventricle. In no 
patients were there noted transient or per- 
manent neurologic deficits which could be 
attributed to the introduction of iothala- 
mate into the ventricle. 

Immediate reactions were limited to a 
mild headache and nausea of short dura- 
tion, which were observed in several cases. 
In a few cases, a mild temperature eleva- 
tion (1?C. or less) was observed for 2 to 3 
days postoperatively. In 1 patient, the su- 
prasellar cyst was punctured, apparently 
through the third ventricle. In at least 
another patient the floor of the third ven- 
tricle was perforated unintentionally. The 
catheter was withdrawn and the study was 
completed successfully. No untoward reac- 
tions were noted in these 2 cases. In gen- 
eral, it is our impression that the morbidity 
of the iothalamate ventriculography 1s by 
no means higher than that of the pneu- 
moventriculography.: 

The ventriculograms obtained were of 
high quality and were highly diagnostic in 
all cases. Several examples are reproduced 
in Figures 1 through 5. 


DISCUSSION 


Positive contrast ventriculography has 
long been described. Lipiodol, ethiodan, 
myodil or pantopaque is introduced into 
the lateral ventricle and manipulated 
through the foramen of Monro into the 
third ventricle, aqueduct and the fourth 
ventricle. The use of x-ray television has 
made the procedure easier and minimized 
the radiation exposure of the personnel. 
Equisite visualization of the midline cere- 
bral ventricular system, however, can not 
always be attained, especially in patients 
with impaired consciousness or respiratory 
distress and in pediatric cases where the 
delicate maneuvering of the head is difficult 
or even hazardous. 
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lic. 1. Thalamic tumor in a 32 year old woman. Histology not verified. Plain roentgenograms of the skull 
revealed destruction of the posterior clinoid processes and a marked enlargement of the sella turcica. 
(4 and B) Iothalamate ventriculograms show enormous enlargement of the third ventricle, its antero- 
inferior portion reaching to the floor of the sella turcica. Irregular filling defects are noted in the midportion 
of the third ventricle (arrows in 4). The filling defects and the obstruction of the aqueduct are better 
shown in B, which is the ventriculogram taken after an additional dose of 1 ml. of myodil. Iothalamate 
diffused into the lateral ventricles shows the dilatation of the lateral ventricles. 


Azambuja e£ al! in 1956 reported the 
technique of catheterization of the third 
ventricle. They inserted a fine catheter 
into the third ventricle through the fora- 
men of Monro, and injected air for vis- 
ualization of the midline cerebral ventri- 
cular system. Catheterization of the third 
ventricle with the use of pantopaque as a 
contrast medium has been described by 
Sedzimir and Iwan!? and by Nadjmi and 
Schaltenbrand? in stereotaxic surgery, by 
Viñas? in pediatric cases, and by several 
others. When the air is used as a contrast 
medium, however, prone positioning of the 
patient is necessary for visualizing the pos- 
terior third and the fourth ventricles. This 
is occasionally difficult to obtain in severely 
ill patients and in children under general 
anesthesia. 

A simpler method of ventriculography 
using emulsified pantopaque has also been 
described.? Maneuvering of the head and 
the necessity for multiple views are re- 


duced with these techniques, and this 
apparently seems to be a great advantage 
over the conventional method of positive 





Fic. 2. Pinealoma in a 20 year old man. 

Obstruction of the aqueduct (arrows) and the 
filling defects in the posterior third ventricle are 
shown. The pineal body is calcified (crossed arrow). 
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contrast ventriculography. It has been rec- 
ognized, however, that the tissue reactions 
increase when pantopaque is emulsified. 
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l'1G. 3. Astrocytoma in a 2 year old girl. The dumb- 
bell shaped tumor replaced the mesencephalic 
tectum and the anterior median portion of the 
cerebellum. 

Iothalamate ventriculogram shows enlargement 
of the lateral and third ventricles, filling defect in 
the posterior third ventricle and deformity and an- 
terior displacement of the aqueduct and the 
fourth ventricle. 


— 


Increase in reaction has also been observed 
when the blood 1s mixed with pantopaque. 

Recently Heimburger eż al’ reported 
their experience on the water-soluble posi- 
tive contrast ventriculography. One hun- 
dred and two studies were performed in go 
patients, 69 studies were carried out in 
stereotaxic surgery, 10 In patients with in- 
fratentorial mass, 13 in supratentorial mass 
and the remaining 10 in hvdrocephalics. 
Methylglucamine iothalamate 60 per cent 


i^'1c. 4. Meningioma in the right cerebellar convexity of a 21 year old man. 
(4) Iothalamate ventriculogram in the frontal view shows displacement of the aqueduct (arrows) and 
the fourth ventricle (crossed arrow) to the left. A marked deformity of the fourth ventricle is evident. 
(B) In the lateral view, the aqueduct appears dilated and displaced forwards. 





ic. §. Suprasellar cyst in a 9 year old boy. On the 
scout roentgenogram the tip of the catheter was 
thought to be in the third ventricle. Clear colorless 
fluid was obtained on aspiration, and iothalamate 
was injected. 

The ventriculogram shows the contrast-filling 
of a huge cystic cavity located in the suprasellar 
region. No communication is demonstrated be- 
tween the cyst and the third ventricle. 

Lumbar pneumoencephalography showed later 
that the third ventricle was deformed and dis- 
placed upwards. 


diluted 2 to 6 times with the ventricular 
fluid was injected rapidly but without un- 
due force into the lateral ventricle, and the 
hlms were exposed immediately. Almost 
complete and excellent visualization of the 
entire ventricular system was obtained 
without moving the head. They stressed 
that no more than 6 ml. of methylgluca- 
mine iothalamate should be used in order to 
avold untoward reactions. 

In our experience, injection of t to 2 ml. 
of methylglucamine iothalamate diluted to 
5 ml. into the frontal horn of the lateral 
ventricle is enough to visualize the ven- 
tricular system of normal size, such as is 
the case in stereotaxic surgery. In cases 
with occlusive hydrocephalus, the ven- 
tricles are so large and the opaque medium 
is so diluted that the injection into the lat- 
eral ventricle may fail to opacify the third 
and the fourth ventricles adequately. On 
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the other hand, the catheterization of the 
third ventricle is facilitated in such cases, 
since the foramen of Monro is enlarged but 
not displaced. 

We combined the third ventricular cath- 
eterization with methylglucamine iothala- 
mate ventriculography, and this technique 
has proved to be quite useful, especially in 
patients suspected of harboring tumors in 
the posterior third ventricle or in the pos- 
terior cranial fossa. Visualization of the 
third ventricle, aqueduct and the fourth 
ventricle is obtained immediately and the 
ventriculograms are of supreme quality. 
It can be performed with the patient in the 
supine position and the maneuvering of the 
head is not required. These are the great 
advantages, since the procedure can be 
safely performed even in the critically ill 
or non-cooperative patient or in a patient 
under general anesthesia. 

In cases with tumors of the anterior 
third ventricle and particularly with thal- 
amic tumor, catheterization of the third 
ventricle occasionally proved to be diff- 
cult because of deformation and displace- 
ment of the foramen of Monro. When the 
initial trial of catheterization fails in a 
case suspected of having the tumor in this 
region, we do not repeat the catheteriza- 
tion and the opaque medium is Injected 
through the catheter left in the frontal horn 
near the foramen of Monro. Combined vis- 
ualization of the lateral ventricle and a por- 
tion of the third ventricle is highly diag- 
nostic in such cases. It should be noted 
here that when 5 ml. or less of the diluted 
opaque medium is injected into the frontal 
horn, the third ventricle is always opacified 
but the opaque medium occasionally fails 
to fill the lateral ventricle on the other side. 
So far as the dose of the opaque medium is 
limited to 5 ml. or less, a failure of contra- 
lateral ventricular filling does not neces- 
sarily indicate the occlusion of the foramen 
of Monro. 

In the present series, the technique has 
proved to be safe and easy. It seems impor- 
tant, however, to withdraw the stylet be- 
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fore the catheter is advanced beyond the 
foramen of Monro, and to adhere to the 
limit of the dosage of iothalamate as has 
been stressed by Heimburger e al.’ 


SUMMARY 


1. The technique of third ventricular 
catheterization and methylglucamine 10- 
thalamate ventriculography is described, 
and representative cases are illustrated. 

2. This technique has proved to be use- 
ful in patients with occlusive hydrocephalus 
of various etiology. It can be performed 
with the patient supine, and no maneuver- 
ing of the patient 1s necessary. 

3. The procedure is easy and safe if a few 
precautions are adhered to. 


Jyoji Handa, M.D. 

Department of Neurosurgery 
Kyoto University Medical School 
Sakyoku, Kyoto, Japan 
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CLINICAL EXPERIENCE WITH A NEW TYPE 
OF CONTRAST MEDIUM IN CAROTID 
ARTERIOGRAPHY* 


By LARS BJORK, UNO ERIKSON and BJORN INGELMAN 


UPPSALA, SWEDEN 


HE results of some clinical trials with 

a newly synthesized contrast medium 
for angiography and angiocardiography 
have been reported previously.?? The 
chemical structure of this compound in its 
acid form (Ph DZ 59A) is shown in Figure 
1. The methylglucamine salt of the acid is 
referred to under the working code number 
Ph DZ sgB. This new contrast substance 
can be synthesized by reacting 2 moles of 
3-acetylamino-5-acetyl-methylamino-2,4,6- 
trilodobenzoic acid with 1 mole of 1,4-bu- 
tanedioldiglycide ether in alkaline aqueous 
solution.! The synthesis and other chemical 
details will be published elsewhere. 

When compared in double blind studies 
at the same iodine concentration in angio- 
cardiography, Ph DZ zgB was found to 
give less subjective adverse effects and also 
significantly less changes in heart rate and 
systolic blood pressure than methylgluca- 
mine diatrizoate.? 

The purpose of this paper is to present 
a comparative study of this new contrast 
medium and a methvlglucamine metrizo- 
ate preparation in carotid arteriography. 


MATERIAL 


The material consisted of 20 patients. 
Twelve were male and 8 were female. The 
mean age for the males was 51 years (range 
28 to 74) and for the females 53 years 
(range 18 to 71). The weight varied for the 
men between 60 and 93 kg. and for the 
women between 46 and 62 kg. All patients 
had carotid arteriography routinely per- 
formed as part of investigations for sus- 
pected intracranial disease. There was no 
selection of the patients, but patients who 
were examined under general anesthesia 


or who were unable to communicate ver- 
bally in a normal way with the examiner 
were not included in this series. Three of 
the patients had intracranial tumors, 4 had 
cerebral arteriosclerosis, 2 had anomalies 
of the cerebral vessels and 11 were consid- 
ered to be normal. 
METHOD 

All patients received premedication with 
25 mg. promethazine and 25 mg. pethidine 
30-60 minutes before the arteriography. 
Atropin or scopolamine were not used in 
this group of patients. In all patients the 
common carotid artery was punctured per- 
cutaneously with a Dos Santos needle and 
a test injection confirmed a satisfactory 
positioning of the tip of the needle in the 
lumen of the vessel. The 2 contrast media 
used were isopaque cerebral (0.59 gm. 
methylglucamine metrizoate and 0.0113 
gm. calcium metrizoate per ml.)* and Ph DZ 
59B (0.57 gm./ml.). The iodine content of 
Ph DZ 59B was 235 mg./ml. and isopaque 
cerebral was diluted with distilled water to 
the same iodine content. In each patient, 
8 ml. of each of the 2 contrast media, both 
having the same iodine content, was injec- 
ted in random order. The tip of the needle 
and the patient remained in the same po- 
sition for both injections and the speed of 
the injection was the same for both contrast 
media used. An interval of approximately 
10 minutes between the injections permit- 
ted the subjective side effects and the slight 
changes in heart rate to disappear. 

Continuous recording of the electro- 
cardiogram (lead 2) before, during and after 
both injections was obtained in all patients. 


* Nygaard Co., Oslo. 


* From the Departments of Diagnostic Radiology (Head: Prof. H. Lodin) and Clinical Chemistry (Head: Prof. A. Grónwall), Uni- 


versity Hospital, Uppsala and Pharmacia AB, Uppsala, Sweden. 
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Fic. 1. Chemical structure of the new contrast compound Ph DZ 594A. 


'The heart rate was calculated as the mean 
of 25 consecutive heart beats in the electro- 
cardiogram before the injections and as the 
mean of 1o consecutive beats during the 
maximal increase in heart rate after the in- 
jections. During the first 20 heart beats 
after the injection, each R-R-interval was 
measured to detect any possible brady- 
cardia of short duration. Continuous re- 
cording of the systolic or diastolic blood 
pressure was not obtained in these patients. 

After completion of both injections the 
patients were questioned concerning the 
subjective adverse effects (sensation of 
heat, pain, etc.) by an examiner who did 
not know the order in which the2 contrast 
media had been injected. The patients were 
asked to state which contrast medium gave 
the most and which gave the least discom- 
fort and also to grade the degree of dis- 
comfort as no, slight, moderate or severe. 


RESULTS 


Carotid angiograms of equally good qual- 
ity were obtained with both contrast agents. 

Subjective adverse effects. Eighteen pa- 
tients stated that isopaque cerebral gave 
more discomfort (sensation of heat and 
pain) than Ph DZ 59B. Two patients were 
unable to distinguish which of the 2 media 
cave the most discomfort. Statistical analy- 
sis (sign test) showed that Ph DZ 59B 
gave significantly less discomfort than 
isopaque cerebral (p «o.oo1) in this series 
of patients. 

With isopaque cerebral, 6 of the patients 
classified the discomfort as slight, 12 as 
moderate and 2 as severe. With Ph DZ 59B, 
6 of the patients had no discomfort; the 
other r4 had slight discomfort (Fig. 2). 

Side effects such as nausea, vomiting, 


headache or urticaria were not seen in this 
series. Two patients had scintillations of 
short duration after isopaque cerebral but 
not after Ph DZ 59B. 

Effects on heart rate. Bradycardial reac- 
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y= ne dissemiert (Isopaque Cerebral) 
Pd = slight discomfort 
moderate discomfort 
B = severe discomfort 


Fic. 2. Twenty patients, classification of discomfort 
(sensation of heat and pain) in carotid arteriogra- 
phy with Ph DZ 59B and a metrizoate preparation 
(isopaque cerebral) in a double blind study. The 
dose, injection rate and iodine content (235 mg./ 
ml.) were adjusted so as to be the same for both 
contrast agents. 
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tion measured as a definite prolongation of 
R-R-time on the electrocardiogram after 
the injection was not noted with either of 
the 2 contrast media in this study. A slight 
increase in heart rate was noted in most 
patients after both contrast media. There 
was a tendency to less increase in heart 
rate after injections of Ph DZ 59B than 
after the injections of isopaque cerebral; 
however, the differences were small and not 
significant. 


DISCUSSION 


The quality of the angiograms obtained 
with the 2 contrast agents was similar. This 
is only to be expected since the iodine con- 
tent of the 2 media was the same in this 
series. In a few patients it was felt that the 
amount of contrast agent injected was 
somewhat too low. Further experience is 
needed to decide whether the volume of 8 
ml. is, in all instances, a satisfactory dose of 
this contrast medium in arteriography of 
the common carotid artery in adult pa- 
tients, if a larger volume should be used, or 
if possibly the speed of injection should be 
changed or a different concentration should 
be used. 

In this double blind study significantly 
less subjective adverse effects in the form 
of sensation of heat and pain were felt by 
the patients after injections of Ph DZ 59B 
than after injections of isopaque cerebral. 
This is in agreement with earlier compara- 
tive studies between Ph DZ 59B and some 
other contrast media currently used in pe- 
ripheral arteriography and in angiocardiog- 
raphy. The possible influence of the small 
amount of calcium ions in isopaque cere- 
bral on subjective adverse effects has been 
discussed earlier. Isopaque cerebral was 
chosen for comparison since it is a prepara- 
tion specifically designed for cerebral arteri- 
ography and currently in routine use in 
our department. 

No changes in heart rate were seen in 
this series except a slight tachycardia in 
some patients after injections of both con- 
trast media. The slight effect on the heart 
rate compared with our earlier findings in 
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peripheral arteriography and angiocardiog- 
raphy is probably explained to a large ex- 
tent by the small doses of contrast media 
used in the present series. 

Bradycardia measured as a prolongation 
of the R-R-time following the injection into 
the carotid artery as reported by Greitz 
and Tórnel* and Tornell’ and used as 
a method to compare different contrast 
media was not seen in any of these pa- 
tients. The explanation for this absence of 
bradycardial reaction in the present series 
is not clear. The contrast media used in 
this study had slightly lower concentration 
than most media used for cerebral arteriog- 
raphy. Differences in premedication of the 
patients and slight differences in angio- 
graphic technique may have been present. 

This study confirms previous results? 
that Ph DZ 59B gives less discomfort to the 
patients than some other contrast agents 
currently used. It is therefore apparent that 
Ph DZ 59B is an improvement over other 
intravascular contrast media currently 
used and that further clinical trials with 
Ph DZ 59B are justified. 


SUMMARY 


In a double blind study in 20 patients a 
newly synthesized contrast agent Ph DZ 
59B was found to give significantly less 
subjective adverse effects than a metrizoate 
preparation when compared at the same 
iodine concentration in carotid arteriog- 
raphy. This is in agreement with our re- 
sults of earlier double blind studies in pe- 
ripheral arteriography and angiocardiog- 
raphy. 

Lars Björk, M.D. 

Department of Diagnostic Radiology 

University Hospital 

S-750 14 Uppsala 14 

Sweden 
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NEURENTERIC CYST OF THE MEDIASIINUM* 


By EDWIN S. WILSON, Jr., MAJOR, MC 


FORT BENNING, GEORGIA 


HE mediastinal neurenteric cyst is a 

rare congenital cyst of foregut origin. 
The consensus is that the lesion results 
from faulty development of certain meso- 
dermal and entodermal structures during 
the third week of embryogenesis, but the 
precise cause of the aberration is the sub- 
ject of some controversv.?? The cyst wall 
resembles small intestine histologically in 
the majority of cases, but gastric, esopha- 
geal, and even columnar ciliated epithe- 
lium may be found within the lesion.? The 
roentgenographic appearance is that of a 
smooth cystic mass within the posterior 
mediastinum, which in a large percentage 
of cases is associated with anterior fusion 
anomalies of the cervical and upper thoracic 
spine. This combination of defects war- 
rants a presumptive preoperative diagnosis 
of neurenteric cyst. 

Experience during a 10 month period 
with 2 patients having proven mediastinal 
neurenteric cysts forms the basis for this 
report. The pertinent clinical and roentgen- 
ographic features are summarized, and the 
most generally accepted theories of the 
pathogenesis of this rare anomaly are 
presented. 


REPORT OF CASES 


Case 1. This ; month old Caucasian male was 
admitted to the hospital with the clinical diag- 
nosis of bronchiolitis, with fever, dyspnea, and 
generalized wheezing of approximately 48 hours’ 
duration. The admission chest roentgenogram 
revealed the presence of a smoothly-marginated 
mass within the right posterior mediastinum, as 
well as scoliosis and fusion anomalies of the 
lower cervical and upper thoracic spine (Fig. 1, 
A and B). The prenatal history was not re- 
markable. The admission physical examination 
revealed mild pectus excavatum and thoracic 
scoliosis. Mild fever and tachypnea were noted 





Fic. 1. Case 1. (4) Posteroanterior roentgenogram of 
the chest reveals a posterior mediastinal mass 
(large arrows) projecting into the right thorax, as 
well as scoliosis, cleft vertebrae, and hemivertebrae 
within the cervical and thoracic spine (small 
arrows). (B) Lateral study demonstrates anterior 
displacement of the air-filled trachea by the mass 
(large arrows). 


initially, but the auscultatory findings within 
the chest were normal at all times. The abdo- 
men was soft, and no masses were palpable. The 
neurologic examination within normal 
limits. 

An initial white blood cell count was 15,000 
cells per cubic millimeter, with a normal dif- 
ferential count. The laboratory studies were 
otherwise within normal limits. 

Five days following admission the patient 
was operated upon through an anterior right 
thoracotomy incision in the sixth interspace. 


Was 


* From the Department of Radiology, Martin Army Hospital, Fort Benning, Georgia. 
This material has been reviewed by the office of The Surgeon General, Department of the Army, and there is no objection to its 
. LI . . 43 5 ry . is * ^ . . Y " ^ 
presentation and/or publication. This review does not imply any indorsement of the opinions advanced or any recommendation of such 


products as may be named. 
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Fic. 2. Case 1. High power photomicrograph of the 
wall of the resected specimen demonstrates the 
columnar ciliated epithelium found in many sec- 
tions of the cyst wall. 


The mass was resected through this incision, as 
the main bulk of the mass was devoid of any 
connection with the spine and esophagus. How- 
ever, a thin fibrous band extended from the 
superior aspect of the mass into the cervical 
area. This band of fibrous tissue was followed by 
blunt dissection, and firm attachment was pres- 
ent at the anterior aspect of the lowermost mal- 
formed cervical vertebrae. There was no de- 
tectable communication with the cervical sub- 
arachnoid space. 

Pathologic examination of the resected cyst 
revealed it to be thin-walled and filled with a 
gelatinous material. Histologic study of the wall 
of the cyst confirmed its enteric origin. The 
epithelium resembled small bowel for the most 
part, but scattered areas of columnar ciliated 
epithelium were present in the specimen (Fig. 
2). There was a well developed muscularis 
mucosae, as well as bands of circular and 
longitudinal muscle. 


Comment. This lesion was initially diag- 
nosed pathologically as a mediastinal bron- 
chogenic cyst, due to the presence of co- 
lumnar ciliated epithelium. However, due to 
the diagnosis of neurenteric cyst proposed 
roentgenographically, the specimen was re- 
examined and the correct diagnosis estab- 
lished. During the second histologic exam- 
ination, Auerbach’s nerves and Meissner’s 
submucous plexus were clearly visualized. 


Case rir. This 18 month old Caucasian male 
was admitted to the hospital for treatment of a 
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mild respiratory illness. The child responded 
well to treatment, but the admission chest 
roentgenogram revealed the presence of a pos- 
terlor mediastinal mass, as well as congenital 
fusion anomalies and scoliosis of the cervical 
and thoracic spine (Fig. 3, 4 and B). The pre- 
natal and immediate past medical history were 
unremarkable. Admission rectal temperature 
was 100.4° F. and the respiratory rate was 45 
per minute. Multiple small nontender lymph 
nodes were palpable in both anterior cervical 
lymph chains, and both the right and left ear- 
drums were mildly erythematous. The aus- 
cultatory findings within the chest were normal. 

Admission white blood cell count was 5,300 
cells per cubic millimeter, with 34 per cent 
segmented neutrophils, 1 per cent bands, and 
65 per cent lymphocytes. The hematocrit was 


35 per cent, and the urinalysis was normal. 


Urine studies for catecholamines were normal. 
A chest roentgenogram revealed a 4 cm. pos- 
terior mediastinal mass, as well as multiple 
congenital anomalies of the cervical and thoracic 





Case 11. (4) Posteroanterior and (B) lateral 
views of the chest demonstrate a posterior medias- 
tinal mass (large arrows), spinal anomalies (small 
arrows), and anterior displacement of the trachea. 


FIG. 3. 
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spine. À barium swallow examination demon- 
strated anterior displacement of the esophagus 
and trachea by the mass. 

Excision of the mass was performed through 
a right anterior thoracotomy incision in the 
fourth interspace. The cyst was firmly ad- 
herent to the anterior aspects of the malformed 
upper thoracic vertebrae, and could only be re- 
moved by sharp scalpel dissection. No com- 
munication with the subarachnoid space was 
apparent, and no complications occurred fol- 
lowing the procedure. 

The cyst was filled with a gelatinous material, 
and the cyst wall histologically resembled small 
intestine. The epithelium resembled that of the 
small bowel, and in multiple areas villi were 
present (Fig. 4). No ciliated columnar epi- 
thelium was present within the specimen. 


DISCUSSION 


Neuhauser ef a/.4 defined the neurenteric 
cyst as a “cystic structure having a wall 





Fic. 4. Case 11. Low power photomicrograph of the 
cyst wall reveals the mucosa thrown up into villous 
folds, as well as the well-developed muscular 
layers and submucosal patches of lymphoid tis- 
sue. 


Neurenteric Cyst of the Mediastinum 
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histologically resembling some segment or 
segments of foregut." The neurenteric cyst 
occurs within the posterior mediastinum, 
and the main point of attachment is poste- 
rior. According to Fallon e£ al.’ the character 
of the epithelium is a less reliable criterion 
than the position of the cyst within the 
mediastinum, or the histologic analysis of 
the subepithelial components of the wall of 
the cvst. Indeed, the epithelium varies from 
columnar ciliated epithelium to frankly 
small intestinal mucosa with clearly de- 
fined villi. The epithelium most commonly 
resembles small intestine, stomach, or 
esophagus. The presence of columnar cili- 
ated epithelium seems initially incongru- 
ous, until it is recalled that the covering of 
the developing fetal esophagus is partiallv 
ciliated epithelium. It is not until some time 
after birth. that the esophagus becomes 
completely covered by stratified epithel- 
ium. Failure to recognize this fact may re- 
sult in the erroneous pathologic diagnosis 
of bronchogenic cvst when columnar cili- 
ated epithelium is encountered, as was 
demonstrated by Case 1. While broncho- 
genic cysts contain bronchial elements in- 
cluding cartilage within their wall, the 
neurenteric cyst presents a clearly intes- 
tinal wall, with well-defined muscularis 
mucosae, longitudinal and circular muscle 
bundles, and Meissner’s and Auerbach’s 
plexuses. 

Whereas the bronchogenic cyst develops 
as a simple outpouching of the developing 
fetal lung bud, the frequent association of 
neurenteric cysts with vertebral and mes- 
enteric anomalies? suggests a more com- 
plex mode of development. Although clearly 
a combined mesodermal and entodermal 
defect, the precise error in embryogenesis 
has not been positively identified. Of the 
several theoretic explanations advanced 
for the defect, 2 hypotheses have received 
the most support and will be discussed at 
some length. 

Fallon e 47? considered that the so-called 
notochordal theory best explained not only 
the development of the neurenteric cyst, 
but also the frequently associated vertebral 
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Fic. 5. Diagrammatic illustration of the sequence of events in the developing neurenteric cyst as proposed by 
Fallon et 4/? The dorsal migration of the notochord (4 and B) “pulls”? some entodermal elements dorsally, 
thus interfering with the anterior fusion of the mesodermal anlage of the spine (C and D), and allowing for 
the development of the posterior cyst. (After Fallon, Gordon, and Lendrum.*) 


anomalies. Both of the patients with neu- 
renteric cyst reported by Fallon eż al.’ also 
presented fusion anomalies of the cervical 
and thoracic spine, and over 39 per cent of 
the 65 cases subsequently reviewed by that 
group had similar vertebral defects. This 
combination of defects suggested to them 
an aberration during the formation and 
dorsal migration of the notochord during 
the third fetal week. During this period 
there is a condensation of cells at the ante- 
rior end of the developing primitive streak, 
representing the earliest anlage of the noto- 
chord. This group of cells is termed the 
head process. The head process insinuates 
itself between the developing ectodermal 
neural groove and the entodermal cavity, 
and eventually forms a thickening adjacent 
to the entodermal cell laver. If the fetus 
develops in a normal manner, the noto- 
chord migrates dorsally and becomes sur- 
rounded by mesodermal elements, which 
are the anlage of the osseous vertebral col- 
umn. The only remnant of the notochord 


in the adult is the nucleus pulposus of the 
intervertebral disks. In the abnormal situa- 
tion postulated by Fallon and co-workers? 
there is dorsal migration of the notochord. 
However, partial fusion of the migrating 
notochord and entodermal cell laver occurs, 
with dorsal displacement of a segment of 
entoderm. This ectopic entoderm allows 
the development of a posterior mediastinal 
cyst of foregut origin. Interference with the 
surrounding mesodermal elements results 
in the commonly associated fusion ano- 
malies of the cervical and thoracic spine 
(Big, 5, A-D 

An equally attractive theory has been 
proposed by Bremer, who felt that the 
neurenteric cyst represented incomplete 
obliteration of the accessory neurenteric 
canal of Kovalevsky. This canal is a tran- 
sient physiologic communication between 
the amniotic cavity and the yolk sac, which 
is found on the dorsal surface of the fetus 
in the region of the primitive knot. Per- 
sistence of this structure provides a con- 
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nection between the foregut and dorsum of 
the developing fetus, and a theoretic mech- 
anism for the development of a spectrum 
of anomalies including neurenteric cyst, 
dorsal enteric fistula, and diastematomye- 
ha,4 

Clinical findings are few, and most of the 
reported cases of neurenteric cyst have been 
discovered by serendipity. Signs and symp- 
toms which may be seen include dyspnea, 
dysphagia, scoliosis, and neurologic deficit 
within the lower extremities on those rare 
occasions when the cyst communicates with 
the subarachnoid space.* Usually the mu- 
cosa is mucus secreting, but the presence 
of gastric mucosa within the lesion may re- 
sult in peptic digestion of the wall of the 
cyst and erosion into lung or esophagus. 
The resultant inflammatory reaction may 
produce either pulmonary abscess or medi- 
astinitis, and fever, purulent expectoration, 
or hemoptysis’ may be the presen ting symp- 
toms. In the presence of an associated mes- 
enteric cyst or enteric duplication, an ab- 
dominal mass may be palpable. 

In the fully developed syndrome the 
roentgen findings are diagnostic. The medi- 
astinal mass occurs within the posterior 
mediastinum, and most reported cases have 
emphasized projection of the mass into the 
right thorax. Calcification is not a feature, 
although an air-fluid level may rarely occur 
within the cyst following peptic digestion 
and communication with the tracheo- 
bronchial tree.? There is no connection with 
the esophagus, although Fallon eż 2/? noted 
the presence of an associated mesenteric 
cyst, enteric duplication, or enteric divertic- 
ulum in 8 of 65 patients with neurenteric 
cyst. In 5 patients the diverticulum or du- 
plication penetrated the diaphragm and 
occupied a primarily thoracic position. 

The spinal anomalies are generally with- 
in the lower cervical and upper thoracic re- 
gion, and include variants of anterior fusion 
defects. These include anterior spina bifida, 
cleft vertebrae, hemivertebrae, scoliosis and 
widened interpediculate distances. Fallon 
et al? found vertebral anomalies in 39 per 
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cent of the 65 cases which they reviewed, 
and were unable to uncover a single doc- 
umented case of mediastinal bronchogenic 
cyst which had associated anomalies of the 
vertebral column. Therefore, the combina- 
tion of a posterior mediastinal mass and the 
fusion anomalies of the spine listed above 
allows the presumptive diagnosis of neuren- 
teric cyst. Myelography may or may not 
demonstrate a communication between the 
cyst and the subarachnoid space.‘ 

The initial differential diagnosis should 
include bronchogenic cyst, neurogenic tu- 
mor, and intrathoracic meningocele. The 
position of the mass within the posterior 
mediastinum and the presence of vertebral 
detects should exclude bronchogenic cyst. 
In the absence of vertebral fusion anoma- 
lies, neurogenic tumor and meningocele 
may be impossible to exclude. However, 
the presence of spinal anomalies is an ex. 
tremely important consideration in the 
differential diagnosis. The defects associ- 
ated with neurenteric cyst are fusion anom- 
alies, whereas the vertebral lesions found 
with neurogenic tumor and meningocele are 
generally destructive or erosive in character. 

Surgery is the definitive treatment of 
these lesions, and is generally curative. A 
patient reported by Neuhauser eż a/.4 with 
flaccid paralysis of the lower extremities ex- 
perienced return to normal function follow- 
ing resection of the mass and severance of 
its Communication with the thoracic spinal 
canal. 


SUMMARY 


lwo patients are reported with docu- 
mented neurenteric cysts of the medias- 
tinum and associated changes of the cervi- 
cal and thoracic spine. 

The neurenteric cyst is a cystic mass of 
the posterior mediastinum of foregut ori- 
gin, secondary to an abnormality of certain 
developing mesodermal and entodermal 
structures during the third week of embryo- 
genesis. 

Anterior fusion anomalies of the cervical 
and thoracic spine occur in almost 40 per 
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cent of patients, and the combination of 2. BREMER, J. L. Dorsal intestinal fistula: accessory 
findings is virtually diagnostic neurenteric canal; diastematomyelia. 4.M.A. 


qim Riot Arch. Path., 1952, 54, 132-138. 
Clinical findings are relatively few and 3. Fatton, M., Gorpon, A. R. G., and LENDRUM, 


J 


nonspecific. A. C. Mediastinal cysts of foregut—origin as- 
Surgery is generally curative. sociated with vertebral abnormalities. Brit. 7. 


Surg., 1954, 41, 5207533. 
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ASTROCYTOMA-CONTAINING OVARIAN TERATOMA 
IN CHILDHOOD* 


By NORBERT BERGER, M.D., and RUBEM POCHACZEVSKY, M.D. 


BROOKLYN, NEW YORK 


AL purpose of this paper is to report 
2 cases of astrocytoma-containing 
ovarian teratomas in childhood with special 
reference to their roentgen appearance. 


INCIDENCE 


The principal sites of teratoma forma- 
tion are on or about the longitudinal axis 
of the body with the ovary as the most fre- 
quent site. Ovarian neoplasms represent 
I per cent of all childhood tumors but are 
the most frequent gvnecologic site of tumor 
formation in the pediatric age group.’ Tera- 
tomas make up half the pediatric ovarian 
tumors, whereas only 10-15 per cent of 
adult “ovarian tumors fall into this group. 

These lesions have been observed in the 
first few months of life but are rare before 
the age of 3 vears. Their incidence increases 
before puberty.’ 


REPORT OF CASES 


Case 1. A. V., a 6 year old girl presented with 
the chief complaint of lower abdominal pain 
and vomiting of 2 days' duration. Dysuria and 
intermittent pain were present for 2 months. 

Physical examination revealed a low, mid- 
abdominal, nontender, movable, cystic mass. 
The external genitalia were normal. 

An anteroposterior roentgenogram of the 
pelvis (Fig. 1) showed a 12 cm. soft tissue mass, 
filling most of the pelvis. It was sharply mar- 
ginated along its right lateral border by a 
calcific shell with additional linear and branch- 
ing calcifications extending into the body of the 
mass. Intravenous pyelography revealed nor- 
mal upper urinary tracts. An extrinsic pressure 
defect was produced by the mass along the 
right superior aspect of the bladder. A barium 
enema examination showed the pelvic mass 
impinging on the wall of the distal sigmoid dis- 
placing it laterally. 

Urinary chorionic gonadotropins were ab- 





Fıc. 1. Case 1. Anteroposterior view of the pelvis. A 
soft tissue mass, measuring approximately 12 cm. 
in diameter, fills most of the pelvis. It is sharply 
marginated along its right lateral border by a 
calcific shell with additional linear and branching 
calcifications extending into the body of the mass. 


sent. Urinary vanil mandelic acid (VMA) ex- 
cretion was 1.8 mg. in 24 hours. 

Laparotomy revealed a partially cystic right 
ovarian tumor measuring 10.5 cm. in its great- 
est diameter with a twisted pedicle. A right 
salpingo-oophorectomy and appendectomy were 
done. No metastases were seen. Pathologic ex- 
amination showed a 6 cm. in diameter solid, 
bosselated tumor which had the consistency 
and appearance of brain tissue. Scattered foci of 
ossification, hair, cartilage and sebaceous tis- 
sue were seen. Numerous, almost mature astro- 
cytes were noted. The pathologic diagnosis was 
astrocytoma-containing teratoma of the ovary. 

A 6 month follow-up examination showed no 
abnormalities. 


Case rr. N. M. L., a 12 year old Negro girl, 
was admitted with a 2 month history of ab- 
dominal pain and enlargement. She had an- 
orexia for 2 years and constipation for I year. 

Physical examination showed a mass ex- 


* From the Department of Radiology, the Jewish Hospital and Medical Center of Brooklyn—Greenpoint Hospital Affiliation, 


and the Coney Island Hospital, Brooklyn, New York. 
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subhepatic space and a large amount of sero- 
sanguineous ascitic fluid. The omentum, mes- 
entry, mesocolon and pelvic peritoneum were 
studded with nodules, varying from pinpoint to 
3 mm. in diameter. À small nodule was pal- 
pated on the anterosuperior aspect of the right 
lobe of the liver. The right ovary and uterus ap- 
peared normal. The entire omentum, left ovary 
and Fallopian tube were removed. 

The specimen was a multicystic, 23X15X8 
cm. mass which on section had a myeloid 
parenchyma with occasional foci of ossification 
and hair. Microscopy showed numerous some- 
what pleomorphic abnormal astrocytes with 
densely staining nuclei. A few mitotic figures 
were seen (Fig. 4). The pathologic diagnosis was 
astrocytoma-containing (Grade 1 and 11) ma- 
lignant teratoma of the ovary. The omental im- 
plants also showed astrocytoma tissue (Fig. 5). 

One year after her first operation, a "second 
look" operation revealed extensive seeding of 
the pelvic peritoneum, left colon and uterus, 
with no apparent change since the previous 


lic. 2. Case 11. Anteroposterior view of the abdo- 
men. Large calcified 12X 10X9 cm. mass extends 
from the right side of the first lumbar vertebra 
down to the right side of the pelvis. 


tending from the pubis to the subhepatic area, 
completelv filling and massively distending the 
abdomen. The external genitalia were normal. 

Roentgenograms of the abdomen showed the 
presence of a mass, measuring I2X IOX9 cm., 
extending from the right side of the first lumbar 
vertebra down to the right true pelvis. The mass 
was oval-shaped, well demarcated and showed 
extensive spiculated and branching calcifica- 
tions (Fig. 2 and 3). Intravenous pyelography 
showed that the mass was inferior to the right 
kidney. It compressed the pelvic portion of the 
right ureter with consequent dilatation of its 
upper two-thirds and hydronephrosis of the 
right kidney. A barium enema examination and 
a skeletal survey were normal. | 

No urinary chorionic gonadotropins were _ o 5 


found. Urinary excretion of VMA was 4.6 mg. fric, 3. Case 11. Lateral view of the abdomen. There 


in 24 hours. is an oval-shaped, well demarcated mass with ex- 
Surgery revealed a large, multicystic mass tensive calcifications which appear spiculated and 
arising from the left ovary, extending to the branching. 
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operation. The hepatic nodule was again seen. 
Histologic examination of the peritoneal nodules 
showed the same astrocytoma, Grade 1 and i1. 
The patient's condition remained good, but she 
was lost to follow-up shortly afterwards. 


CLINICAL FEATURES 


The ovaries in the child are in a more 
cranial location than in the adult and 
masses originating from them tend to oc- 
cupy a correspondingly higher abdominal, 
rather than pelvic position.» This explains 
the frequent clinical presentation of these 
tumors by means of single or repeated epi- 
sodes of crampy, periumbilical pain, some- 
times associated with signs of peritoneal 
Irritation due to torsion of a mobile tu- 
mor.?/? Our Case 1 presented in this man- 
ner. Anorexia, constipation, dvsuria and 
hydronephrosis due to pressure from a 
large, nontender, abdominal mass may be 
present." These were noted in our Case 
H, in which the tumor was much larger 
than in the first case. 


PATHOLOGIC FEATURES 


Solid teratomas in children are far less 
common than dermoid cysts, although, 
proportionately, they form a higher per- 
centage of ovarian tumors in children than 
they do in adults.” They are always trider- 
mal. Practically all of the malignant solid 
and polycystic teratomas occur in child- 
hood or adolescence.?5 

Macroscopically, the most common form 
of teratoma is a unilocular, Cystic structure 








F E : 
Ay OPI 11 

Fic. 4. Case 11. Photomicrograph of ovarian 
teratoma showing astrocytoma component. 
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l'16. §. Case 11. Photograph of metastatic omental 
implant showing astrocytoma tissue. 


which may contain hair, sebaceous mate- 
rial, bone, cartilage, intestinal segments, 
thyroid, and tissue of central and peripheral 
nervous system origin. At one point in the 
wall, a sessile mound of tissue covered by 
squamous epithelium projects into the cys- 
tic cavity of the teratoma.?? This unilocular 
form of the tumor is usually histologically 
benign.527 The less common solid or 
polycystic varieties are frequently histolog- 
ically, but not always clinically, malignant. 

There are reports of patients surviving 
from I to 18 years following diffuse perito- 
neal dissemination? 19.22.23 including cases 
with proven mature neuroglial cells in the 
actual implants! 19.2222 

In our Case 11 there was no change in the 
size of the peritoneal, omental, and liver 
implants at a "second look" operation : 
year later. 

Nervous tissue is present in at least four- 
fifths of all teratomas.?7:25 Astrocytic, oligo- 
dendrocytic tissues and ependymal-lined 
cavities may be seen. Cavities lined by 
choroid plexus, containing cerebrospinal 
fluid as well as nerve ganglia of sympa- 
thetic type and nerve bundles accompanied 
by Schwann cells have been reported.2:0:17. 
“28 Rarely, immature” or malignant? 
central nervous components are described. 
Malkasian e£ a/.!8 in their series of malig- 
nant teratomas of the ovary, reported 2 
cases of astrocytoma-containing teratomas 
of the ovary: one solid and the other cys- 
tic. However, one recent study, using con- 
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ventional and ultrastructural means, failed 
to identify malignant tissue among the ner- 
vous tissue components of teratomas of 
the ovary." 


ROENTGENOGRAPHIC FINDINGS AND 
DISCUSSION 


Teratomas of the ovary, especially of 
the cystic variety, present roentgeno- 
graphically as relatively radiolucent masses 
of fat density.4:91!:14:7526 Calcifications are 
described in 40 to so per cent of ovarian 
teratomas in childhood.?^? Calcifications, 
when present, may be amorphous, but of- 
ten resemble teeth or bones.* 91-14: These 
capsular calcifications usually appear thin, 
regular, and curvilinear.” Capsular cal- 
cification was noted in 10 of §g teratomas 
described by Sloan.? We have not en- 
countered any references in the radiologic 
literature regarding distinctive roentgeno- 
graphic findings in teratomas of the ovary 
with large gliomatous components. 

The roentgenographic findings in our 2 
cases of astrocytoma-containing ovarian 
teratomas consisted of large calcifted mas- 
ses (Fig. 1-3), confined to the pelvis 1n one 
case (Case 1) and extending to the upper 
abdomen in the other (Case 11). The 
masses were partially demarcated from the 
surrounding structures and in one case 
(Case 1) the tumor was rimmed by a cal- 
cific wall (Fig. 1). In one case (Case 1) the 
mass compressed the bladder and distal 
sigmoid, in the other (Case 11) it partially 
blocked the pelvic portion of one ureter. 
The calcifications in both cases seemed to 
have a similar pattern and consisted of lin- 
ear and branching spicules (Fig. 1-3) with 
a calcified curvilinear shell in one of the 
cases (Case 1; Fig. 1). It may be of interest 
to note that fat, tooth or bone formation 
which are the most common roentgen find- 
ings of ovarian teratomas, were absent in 
our 2 cases. 


DIFFERENTIAL DIAGNOSIS 


The differential diagnosis of calcified 
teratomas of the ovary should include neu- 


Norbert Berger and Rubem Pochaczevsky 


NoveMBER, 1969 


roblastomas, ovarian carcinomas, swallowed 
teeth, calcified mesenteric lymph nodes and 
urinary calculi. Neuroblastomas calcify ina 
variegated fashion in approximately 50 per 
cent of patients.'? In most cases they arise 
from the adrenals with secondary displace- 
ment or invasion of the kidneys. Occasion- 
ally, however, neuroblastomas arise in the 
organs of Zuckerkandl, outside the adren- 
als. In our 2 cases the adrenals and kidneys 
were clearly not involved. Carcinomas of 
the ovary may calcify. However, the calci- 
fications are generally due to "psammoma 
bodies,” are finely granular, and may be 
diffusely scattered throughout the abdo- 
men,” 


SUMMARY 


Two cases of astrocytoma-containing 
ovarian teratomas in children are reported. 

The roentgenographic findings in these 
2 cases, and of teratomas of the ovary in 
general, are discussed. 


Norbert Berger, M.D. 
Department of Radiology 
Coney Island Hospital 
Ocean and Shore Parkways 
Brooklyn, New York 11235 
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BONE CHANGES IN ACOUSTIC NEURINOMAS* 


By MARC S. LAPAYOWKER, M.D.,f and MAY M. CLIFF, 


PHILADELPHIA, 


N EVALUATION of the bone changes in 

surgically proven acoustic neurinomas 

as demonstrated by tomography during 

the past 7 years at Temple University 
Hospital has been informative. 

These tumors are generally benign, slowly 
growing lesions which may be present for 
relatively long periods of time prior to di- 
agnosis. In the past, many authors have re- 
ported bone changes seen in 30-70 per cent 
of routine roentgenogr aphic a 
of the skull in acoustic neurinomas.' 

The purpose of this paper is to demon- 
strate that tomography greatly increases 
the finding of early and/or minimal bone 
changes due to this tumor. These changes 
were revealed in almost all cases. 


MATERIAL 


Twenty-eight surgically proven acoustic 
neurinomas were seen at Temple University 
Hospital from 1962 to early 1968. In addi- 
tion, 5 roentgenologically and clinically 
proven tumors were also found but are not 
included in this series. All of these patients 
had either routine skull roentgenograms or 
Stenvers’ views and plesiosectional tomog- 
raphy of the temporal bone, and most had 
other confirmatory studies. Plesiosectional 
tomography is a linear multisection method 
previously described by McGann in 1962.° 
An analysis of go "normal" patients seen 
during the same period was done to estab- 
lish the limits of normal as revealed by 
plesiosectional tomography. 

The 28 acoustic neurinomas were seen 
in 25 patients, with 3 patients having bi- 
lateral tumors. All patients in this group 
with bilateral tumors had neurofibromato- 
sis. All 28 tumors (100 per cent) presented 
diagnostic bone changes by plesiotomogra- 
phy, with 26 tumors being recognized roent- 


M.D.f 


PENNSYLVANIA 


genographically at the time of the initial 
reading by several different radiologists, 
and the other 2 being obvious in a retro- 
spective review of the roentgenograms by 
the authors. 

The “normal” patients were chosen ran- 
domly, with the requirement that they 
have no unilateral symptoms. They were 
referred with problems such as vertigo and 
mastoid disease. 


ROENTGEN FINDINGS 


The roentgenologic findings evaluated in 
this study were: (A) Configuration of the 
internal auditory canal. The consistently 
recognizable configurations were tubular-a 
canal with no localized widening; bulbous-a 
canal with a localized widening 1n the mid- 
portion of the canal; and flared-a canal 
which was widest medially. (B) Erosion of 
bone—suprameatal, meatal, or inframeatal. 
(C) Height (vertical diameter) of the in- 
ternal canal, measured at ti level of the 
medial border of the back wall. (D) Length 
(horizontal diameter) of the MEG audi- 
tory canal, measured from the lamina cri- 





I. Tomographic section at the level of a normal 


FIG. 
internal auditory canal, showing the crista falcı- 
formis at the lateral aspect of the canal. The con- 
figuration of the canal is tubular. 


* From the Department of Radiology, Temple University Hospital, Philadelphia, Pennsylvania. 
Supported in part by the Nationa! Institutes of Health Grant T 12 HE 5759. 


T Professor of Radiology. 
i Assistant Professor of Radiology. 
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brosa, the bony plate separating the canal 
from the vestibule, to the medial border of 
the back wall. Measurements as listed be- 
low were actual measurements from the 
roentgenograms, with no correction for 
magnification. 

The crista falciformis, a thin horizontal 
bony plate in the canal separating the 
seventh and eighth nerves, was not seen 
with sufficient consistency to be useful. It 
was visualized 1n 4 of 22 unilateral cases on 
the uninvolved side only, in 14 cases on 
neither side, and in 4 cases on both sides. 


A. CONFIGURATION OF THE INTERNAL 
AUDITORY CANAL 

In the 50 normal cases (42 cases had the 
same configuration bilaterally), the con- 
figuration was tubular in 10, and bulbous in 
32 (Fig. 1, 2 and 3). Eight cases (16 per cent) 
had a tubular configuration on one side and 
a bulbous configuration on the other. 

[n 28 abnormal cases there were 22 flared 
canals, 3 were tubular, and 3 bulbous. If 
the canal was flared it was always abnor- 
mal. The only diagnostic difficulty encoun- 
tered was in apparent flaring beyond the 
meatus, which is a normal variant (Fig. 4). 

Of the 5 tubular and 3 bulbous abnormal 
cases, 2 were called abnormal on erosion 
alone, 3 on erosion plus height changes, and 
I on erosion plus changes in the length of 
the canal. 


B. EROSION OF BONE 


No normal cases showed erosion. In the 
abnormal cases, all cases which had erosion 


INTERNAL AUDITORY CANAL 
AND POSTERIOR WALL 


\ SUPRAMEATAL REGION 


POSTERIOR LIP 
OF MEATUS 





INFRAMEATAL REGION 


VESTIBULE 


lic. 2. Diagram of important landmarks around 
internal auditory canal. 
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Itc. 3. Normal internal auditory canal with bulbous 
configuration showing slight narrowing at the 
meatus. 

were positive, and 2 cases were diagnosed 
on the finding of erosion alone. Twenty- 
three of 28 had suprameatal erosion (Fig. 
5); 19 of 28 had inframeatal erosion (Fig. 
6);and 1 had meatal erosion. Seven had just 
suprameatal erosion, 4 just inframeatal, 
and 17 had erosion of both supra and infra- 
meatal regions. Twenty erosions were min- 
imal (1 + on a 3 point scale) and 25 ero- 
sions were definite and marked (2 or 3+). 


p 
ee) 


C. HEIGHT (VERTICAL DIAMETER) OF THE 
INTERNAL AUDITORY CANAL 
he normal cases never had greater than 
I mm. difference between the two sides. 





FIG. 4. Apparent flaring of suprameatal region be- 
yond the internal auditory meatus with a normal 
canal. Pantopaque encephalography was normal. 
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lic. £. Suprameatal erosion with marked 
flaring of internal auditory canal. 


The absolute height varied 1n the normals 
from 3 mm. to 10.5 mm. 

Of the 22 unilateral positive cases, 19 had 
greater than I mm. difference in height. 
The absolute heights varied from 3 to 10 
mm. Thus it seems that it 1s the difference 
in height between the two sides that is im- 
portant, and not the absolute height. Of 
the 3 unilateral positive cases without dif- 
ferences in height greater than 1 mm., one 
was diagnosed on the basis of a flared con- 
figuration, one on erosions, and one on 
flaring, erosion, and length abnormalities 


(Pig, 7,4, B and b. 


D. LENGTH (HORIZONTAL DIAMETER) OF THE 
INTERNAL AUDITORY CANAL 

In the normal cases, 49 out of 50 cases 
had a difference of 1 mm. or less between 
the two sides. The remaining case had a 
difference in length of 1.5 mm., but had the 
same bilateral configuration and height. 
Therefore, differences in length of 1 mm. 
or less are definitely acceptable as normal, 
and up to 1.5 mm. difference in length 1s 
acceptable if there is no other sign of asym- 
metry present (Fig. 8, 4, B and C). 

Of the 22 unilateral positive cases, 5 had 
a longer length than the normal side, 5 had 
the same length as the normal side, 4 were 
less than 1.5 mm. shorter than the normal 
side, and 8 were greater than 1.5 mm. shorter 
than the opposite side (Fig. 9, // and 5). 
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OTHER STUDIES 


Of the 25 patients, 7 had no plain skull 
roentgenograms, but all had at least a 
Stenvers’ view of the mastoids. Twenty of 
25 patients had findings suggestive of in- 
ternal auditory canal abnormality on one 
of the plain roentgenograms. Of 15 patients 
with a Stenvers’ view Io were positive and 
5 were negative. The posteroanterior and 
Chamberlain-Towne views were often at 
least suggestive of abnormalitv, while the 
lateral roentgenograms were not helpful. 

Arteriography was performed in 7 pa- 
tients. Five showed at least minimal ab- 
normality, such as elevation of the superior 
cerebellar artery, stretching of the petrosal 
vein, or flattening of the posterior inferior 
cerebellar artery. 

Pneumoencephalography was done in 11 
patients, with 10 positive studies. Abnor- 
malities included nonfilling of the cerebello- 
pontine angle cistern on one side, outline of 
a mass within the cerebellopontine angle 
cistern, and shift of the fourth ventricle. 

Pantopaque encephalography was done 
in 8 patients, with 8 positive studies. 


RESULTS 


1. All 28 patients with surgically proven 
acoustic neurinomas at Temple University 





lG. 6. Inframeatal erosion with destruction of floor 
of the internal auditory canal and portion of the 
petrous apex. 





Bone Changes in Acoustic Neurinomas 


WN 
Um 
Um 


Fic. 7. (4 and B) Comparison of right and left internal auditory canals shows minimal suprameatal erosion 
on the left with change in configuration from bulbous to tubular. Actual difference in height at the meatus is 
I mm. (C) Pantopaque encephalogram reveals a 1 cm. acoustic neurinoma protruding from the internal 
auditory canal (arrow). 


Hospital in the past 6 years have had pre- 
operative plesiosectional tomography and 
all (100 per cent) have had bone changes 
which are diagnostic on these films. All 
tumors except 2 were diagnosed at the time 
of initial reading and these 2 were obvi- 
ously abnormal on review (7.e., observer 
error). 

2. Flaring of the internal auditory canal 


is never normal and is sufficient by itself as 
a sign of acoustic neurinoma. 

3. Both tubular and bulbous configura- 
tions are normal, but a different configura- 
tion on the two sides can be abnormal. 

4. Erosion in the suprameatal or infra- 
meatal region is never normal and is suf- 
ficient by itself as a sign of abnormality, 
with acoustic neurinoma to be considered. 
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lic. 8. (4) Bulbous enlargement of the right internal auditory canal with loss of posterior wall causing ap- 
parent shortening of the canal. (B) Comparison view of the left side shows a normal tubular canal. (C) 
Pantopaque encephalogram shows a 2 cm. tumor mass (black arrows) protruding from the internal auditory 
canal (white arrow). The slight narrowing at the meatus indicates that this is a “dumbbell”? type tumor. 


t. There is a wide range of absolute 
height (vertical diameter) of the internal 
auditory canals. One millimeter or less dif- 
ference is normal, but more than 1 mm. 
should be regarded as suspicious for acoustic 
neurinoma. 

6. The length (horizontal diameter) of 
the internal auditory canal may show a dif- 
ference of up to 1.5 mm. on the two sides 
and still be within normal variation. 

7. Contrarv to our earlier observations 
with a smaller group of patients, a de- 


creased length of the involved side (7.e., a 
shortened back wall) was not a frequent 
finding. It was present in 30 per cent of our 
cases. 

8. Pantopaque  encephalography has 
been very rewarding in a limited number of 
recent cases. 


DISCUSSION 


The method used and the equipment 
needed for plesiosectional tomography have 
been previously described. Its use in the 


Bone Changes in Acoustic Neurinomas 





Fic. 9. (4) Marked bulbous enlargement, with suprameatal, inframeatal and posterior wall destruction on 
right. (B) Left internal auditory canal is markedly flared in patient with bilateral acoustic neurinomas as- 
sociated with neurofibromatosis. 


diagnosis of our first 6 acoustic neurinomas 
has been previously reported.* The use of 
tomography as an aid in the diagnosis of 
eighth nerve tumors has also been described 
by others." It 1s generally agreed that fron- 
tal projection tomography is the most sat- 
isfactory 1n visualizing the internal au- 
ditory canal. Pantopaque encephalography 
as a useful aid in diagnosis of very small 
tumors has recently gained considerable at- 
tention.?:? 

The limits of the normal internal auditory 
canal measurements and configuration are 
necessary in order to evaluate pathology. 
Valvassori and Pierce? studied 300 tem- 
poral bones of living subjects and compared 
their findings to three other large series. ?? 
We agree with the following conclusions 
reached by Valvassori: (1) A canal whose 
medial end is 1 mm. or more larger than the 
remainder of the canal (**flared" configura- 
tion) 1s abnormal; (2) a variation of greater 
than 1 mm. in vertical diameter between 
the two sides of the same patient 1s sus- 
picious; and (3) the concave medial lip of 
the posterior wall should always be distinct 
and smooth. 

We differ somewhat from other conclu- 


sions reached by Valvassori. (1) Sixteen 


per cent of our normal cases had a different 
configuration of the two canals in the same 
subject, as compared to IO per cent in 
Valvassori's series. We feel that this vari- 
ation alone is not suspicious if there are no 
other abnormal findings, whereas Valvassori 
suggests further investigation of these pa- 
tients. (2) If bilateral symmetry of the 
canals was present, we found that the nor- 
mal series had as great a range of vertical 
diameters as the abnormal patients, and 
we could not establish an upper limit of 
normal. Valvassori feels that any vertical 
diameter over 9 mm. (corrected for mag- 
nification) is abnormal. (3) We found that 
greater than 1.5 mm. difference in the 
length of the posterior walls 1s suspicious. 
Valvassori states that up to 2 mm. dif- 
ference is insignificant and that greater 
than 3 mm. difference 1s abnormal. (4) We 
found that the presence or absence of a 
crista falciformis was of no help in evalu- 
ation. Valvassori believes that the crista 
falciformis should be visualized in all cases. 
However, this difference is undoubtedly 
related to the different techniques (plesio- 
tomography versus polytomography) used. 

Various other lesions may cause erosion 
of the medial aspect of the temporal bone. 
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These include primary cholesteatoma, men- 
ingioma, glomus jugulare tumor, metastatic 
disease, direct invasion by nasopharyngeal 
carcinoma and rarities such as eosinophilic 
granuloma and carcinomas of the middle 
ear. Most of these lesions will cause ex- 
tensive destruction with less or no involve- 
ment of the internal auditory canal. 


CONCLUSION 


Plesiotomography is of great value in the 
diagnosis of acoustic neurinomas. One hun- 
dred per cent of the 28 surgically proven 
cases seen at Temple University Hospital in 
the past 6 years had bone changes which 
were diagnostic on the preoperative films. 

Flaring of the medial aspect of the canal 
and erosion of the supra or inframeatal 
regions were the two findings of most value. 
Also helpful was a difference between the 
two sides of greater than I mm. in height 
(vertical diameter) and greater than 1.5 
mm. in length (horizontal diameter). 


Marc S. Lapayowker, M.D. 
Department of Radiology 
Temple University Hospital 

3401 North Broad Street 
Philadelphia, Pennsylvania 19140 
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NEURORADIOLOGY: ITS RELATIONSHIP TO OTHER 
PROFESSIONAL RADIOLOGIC SERVICES 


N A special article appearing in the June 

5 and June 12 issues of the New England 
Fournal of Medicine, Knowles! focused 
attention on what is frequently referred to 
as a manpower shortage in radiology. After 
describing some of the important reasons 
for the increasing dependence of medical 
practice on radiology, the article considers 
the magnitudes of the demand for and the 
supply of this service. Reference is made 
to the “Report on a Study of Academic 
Radiology" by 
Sciences and a 1966 report by the National 
Advisory Committee on Radiation. Al- 
though quite a few radiologists will prob- 
ably take exception to some of the im- 
plications of his article, there 1s no question 
that it represents a thoughtful effort to 
identify and define the problems and to try 
to find some answers to the present or 
anticipated difficulties. It is not surprising 
that Knowles sees the situation from a little 
different perspective than that of the radiol- 
ogist, but 1n any event 1t serves to chal- 
lenge our thinking and planning in respect 
to the practice of radiologv, both now and 
in the future. 

It seems appropriate to try to relate the 
practice of neuroradiology to the total 
practice of our specialty. However, it is 
Important to start with a meaningful 
appraisal of the situation rather than to 
rely on statistics which in many cases do 
not adequately describe the situation. It is 
probable that what is under consideration 
is not necessarily a manpower shortage but 
what may be termed a shortage in pro- 
fessional service, although it is not entirely 


1 Know es, J. H. Radiology: A case study in technology and 


manpower. New Eng. J. Med., 1969, 280, 1271-1278; 1323-1329. 


such identifiable deficiency. 


the National Academy of 


at the moment, any 
For example, 
Knowles writes, “I am told that the pro- 
fession regards as optimal 20 or 30 ex- 
aminations per day, 53 days per week, OT 
7,000 to 9,000 examinations per year.”! [t 
is obviously unrealistic to equate the inter- 
pretation of the usual chest roentgenogram 
with the performance of a complicated 
angiographic procedure; and because these 
numbers were suggested by a paper written 
in 1951,” at a time when the special proce- 
dures were not as common as they are now, 
it seems unlikely that they have any special 
relevance to today’s practice. (These num- 
bers also include the 16 per cent of patients 
referred for radiation therapy.) 

It could be more helpful to consider pro- 
fessional services of diagnostic radiology 
under two separate but related categories. 
The first might be termed the "survev 
practice" and the second, the “consultative 
practice" of radiologv. The first category 
includes anv ordinary examinations which 
require onlv the services of the roentgeno- 
graphic technologist to produce the evi- 
dence although the analvsis of the film 
requires a trained radiologist. In the second 
category are those examinations in which 
the radiologist is or should be concerned 
with the details of the clinical examination 
of the patient. He not only may be con- 
sulted concerning the tvpe of examination 
to be undertaken, but he also will be per- 
sonally responsible for its supervision and 
in many instances will actually perform 
the technical procedure. In addition to this 
service, he also will be primarily responsible 


clear that there is, 


2? Donatpson, S. W. The practice of radiology in the United 
States: Facts and figures. Am. J. Ro—ENTGENOL. & Rap. THERAPY, 
1951, 66, 929-946. 
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for the analysis of the data obtained and 
for the proper reporting of the results of the 
examination. Modification of these pro- 
fessional procedures will, of course, be 
found in academic institutions where active 
training is under way. However, the certi- 
fied radiologist is and should be responsible 
for the proper performance of both of these 
types of examinations. 

In referring to the NACOR 1966 report, 
knowles indicated that the so-called gen- 
eral or survey examinations constitute 
approximately 67 per cent of all examina- 
tions but take only 39 per cent of the de- 
partment's time. It is further estimated 
that only 3 per cent of x-ray examinations 
are special procedures and they consume 
25 per cent of the radiologist's time. It was 
not explained what is done with the other 
36 per cent of the radiologist's time or what 
represents the other 30 per cent of examina- 
tions. It is to this situation that the special 
consideration of neuroradiologists is di- 
rected. 

For some time there has been consider- 
able interest in the complete separation of 
the special areas of radiologv from the 
mainstream of general radiologic practice. 
Some institutions have actively sought to 
divide existing departments of radiology 
into separate subsections staffed by radiol- 
ogists who practice only within the sub- 
specialty. This has some appeal for special- 
ists in other fields who would like to have a 
private radiology department, and it has 
interested some radiologists who believe 
that they cannot do justice to the sub- 
specialty without practicing in that field 
full time. No doubt, there are some in- 
stitutions already administering radiologic 
practice in this manner, although this is 
probably largely confined to academic de- 
partments. Most hospitals and other insti- 
tutions requiring radiologic service have 
one or more professional members who de- 
vote much of their time to a special field of 
radiology but also take part in the general 
radiologic activities. There is apparently 
little evidence to show that the former 
method of practice has any distinct ad- 
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vantage, but this is a matter of professional 
philosophy. The more important aspect, 
however, relates to the provision of suffi 
cient satisfactory service to satisfy all the 
demands of the medical practice.. 

For the survey or general type practice 
of radiology there seems to be little reason 
for a qualified radiologist to limit his 
examinations to as few as 7,000 to 9,000 per 
year, or 20 to 30 cases a day. It usually does 
not take a competent radiologist much 
more than a minute or so to observe the 
important features demonstrated in the 
average roentgenographic examination and, 
with proper technical help, it should not 
take him more than a few minutes to per- 
form most types of fluoroscopic examina- 
tions. If the clinician is serious about his 
responsibility in providing the radiologist 
with the significant clinical findings, the 
radiologist should be able to perform his 
professional services in the general survey 
type examination in a very short time and 
he can, therefore, undertake to render an 
opinion on a great many more than 20 to 30 
cases a day. 

As a matter of fact, although these num- 
bers are only to be taken as a very rough 
guide to the order of magnitude, if there are 
about 100,000,000 medical x-ray examina- 
tions each year in this country and if only 
3 per cent of these are special procedures, 
this means that for the 7,500 full-time 
radiologists there would be a little more 
than 55 examination opinions a day, as- 
suming the physician worked 230 days a 
year. If 25 per cent of the physician's time 
Is consumed in special procedures, for an 8 
hour day this would leave him about 6 
hours in which to render an opinion on 
about 9 examinations an hour, or about 6 
minutes per examination. Thus, with the 
efficient use of a radiologist's time and as- 
suming that most nonprofessional activities 
can be carried out by subordinates, there is 
no reason to believe that most of the radiol- 
ogy practice in the United States cannot 
be accomplished satisfactorily by the pres- 
ent number of certified radiologists. This 
is not to say that we do not need more 
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radiologists, because we certainly do. We 
must save time for teaching and research, 
for administrative duties, and for consulta- 
tion on cases, regardless of the general or 
special type of practice. It simply suggests 
that it may not be necessary to project a 
need for 20,000 practicing radiologists by 
the year 1975. 

This concept leads to a consideration of 
the responsibilities of a neuroradiologist in 
the practice of radiology. There is no doubt 
that neuroradiology is an intensely inter- 
esting and time-consuming profession and 
one in which a radiologist can derive an 
enormous amount of satisfaction from 
thoughtful and productive work. His pa- 
tients are usually carefully selected, so that 
he sees a high proportion of positive find- 
ings. The neuroradiologist also has the 
enormous advantage of close consultation 
and cooperation with the neurosurgeon and 
neurologist, and these contacts make his 
professional life even more satisfying. It isa 
profession that includes the need for skillful 
attention to details to obtain the finest 
technical performance of the examination, 
an Interesting exercise in the diagnostic 
skills of roentgenologic data analysis, a 
prompt correlation of the surgical proce- 
dure and pathologic investigation, and, 
hopefully, the satisfaction of a correct 
diagnosis and a meaningful contribution to 
the welfare of the patient. 

However, a neuroradiologist, and indeed 
any other radiologist devoting most of his 
energies to special types of examinations, 
can probably do more in the way of pro- 
fessional service. Most neuroradiologists do 
not spend 100 per cent of their time in these 
pursuits and they are well trained in gen- 
eral radiology before undertaking these new 
responsibilities. Consequently, they are 
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competent to go into the general radiology 
department and satisfy much of the real or 
supposed demand for this type of service. 
This experience also increases the profes- 
sional stature of the neuroradiologist and 
broadens his outlook with regard to medi- 
cine in general. It keeps him in touch with 
disorders of other body systems and makes 
him aware that he is concerned with pa- 
tients and not just with a neurologic prob- 
lem. He is also of more value to his 
colleagues in neurosurgery because he can 
In many instances be of great help in the 
further understanding of their patients who 
frequently have associated problems of 
Importance, such as those involving the 
skeletal, endocrine, and other systems. 
Radiologists who specialize in particular 
fields are able to interpret general radiologic 
examinations with more objectivity than 
can nonradiologist physicians even though 
the latter are in many instances quite com- 
petent within the confines of their own 
specialty. The radiologist is also of more 
help in designing other radiologic proce- 
dures and he is able to adapt the techniques 
of one special radiologic field to another. 
Therefore, it is suggested that the case 
for a manpower shortage in radiology be 
re-examined in light of the present avail- 
ability of professional service. This analysis 
should include a realistic appraisal of the 
time and effort required to perform the 
professional activities associated with gen- 
eral radiologic examinations. It is possible 
that radiologists can be much more efficient 
than they were thought to be in 1951. 


CoriN B. Horman, M.D. 
Section of Roentgenology 


Mayo Clinic and Mayo Foundation 
Rochester, Minnesota §5901 
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INTERNATIONAL COMMISSION ON RADIATION 
UNITS AND MEASUREMENTS (ICRU) 


T do eei of 3 new reports 1s an- 
nounced by the (international Commis- 
sion on Radiation Units and Measure- 
ments (ICRU). The new reports are: ICRU 
Report 13, Neutron Fluence, Neutron Spec- 
tra and Kerma; ICRU Report 14, Radiation 
Dosimetry: X Rays and Gamma Rays with 
Maximum Photon Energies Between 0.6 and 
50 MeV; and ICRU Report 15, Cameras for 
Image Intesifier Fluorography. 

ICRU Report 13 deals with the descrip- 
tion and measurement of neutron radiation 
fields. It brings up to date the information 
previously published on these topics and 
also includes recommendations for further 
work. The report treats fluence, flux den- 
sity, energy fluence, energy flux density, 
kerma and kerma rate and builds on the 
base of previous recommendations relating 
to these quantities, particularly those set 
out in ICRU Report tob, Physical Aspects 
of Irradiation and ICRU Report 11, Radia- 
tion Quantities and Units. Report 13 in- 
cludes major sections on: (1) characteristics 
of neutron fields; (2) 
thermal neutron flux density; (3) specifica- 
tions of fast and intermediate neutron 
fields; and (4) kerma. 

ICRU Report 14 presents recommenda- 
tions on the determination of previously 
defined quantities, particularly absorbed 
dose, for x rays and gamma rays which 
have maximum photon energies from about 
0.6 to so MeV. Thus, the recommendations 
cover the radiations from radioisotope 
units most widely used in radiation therapy 
and those produced by most high energy 
electron accelerators. The report is pri- 
marily concerned with methods which are 
sufficiently precise and well established to 
be useful in standardization and contains 
major sections on: (1) fluence, exposure 
and principles of absorbed dose measure- 


measurement of 


ment; (2) determination of absorbed dose 
by ionization methods, chemical methods 
and calorimetric methods; and (3) transfer 
of an absorbed dose calibration to another 
center. Also included are appendices deal- 
ing with calculation of average values of the 
ratio of mass stopping powers and standard 
conditions for absorbed dose calibrations. 

ICRU Report 15 sets out the Commis- 
sion's recommendations relating to the 
cameras used in image intensified fluorog- 
raphy. This report 1s the most recent of a 
serles in the field of radiological diagnosis, 
previous recommendations having dealt 
with conversion factors of image intensi- 
fiers, the characteristics of body-section 
radiography, the characteristics of grids 
and the measurement of focal spot size in 
diagnostic x-ray tubes (ICRU Report rof, 
Methods of Evaluating Radiological Equip- 
ment and Materials). Report 15 treats the 
lens, diaphragm, shutter, film gate and film 
transport mechanism of fluoroscopic cam- 
eras used with image intensifiers. It also 
deals with problems concerned with the 
synchronization of such cameras with the 
pulsation characteristics of the radiation 
sources with which the cameras are used. 
Also discussed are film formats, framing, 
cine picture stability and cine film perfor- 
ations. 

The issuance of these three reports con- 
tinues the publications program started in 
1968 with the release of ICRU Report 11, 
Radiation Quantities and Units, and ICRU 
Report 12, Certification of Standardized 
Radioactive Sources. The new ICRU Re- 
ports were available from the ICRU Publi- 
cation office on September 15, 1969. 

ICRU Reports can be ordered from: 
ICRU Publications, P.O. Box 4869, Wash- 
ington, D.C. 20008. 
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EIGHTH POSTGRADUATE SEMINAR ON 
“TRENDS IN CLINICAL RADIOLOGY" 


University of Miami School of Medicine 


This Seminar will be held at the Fon- 
tainebleau Hotel, Miami Beach, Florida, 
March 24-28, 1970. 

The 4 days Seminar will concentrate on 
recent advances, unusual and interesting 
topics in Clinical Radiology. Emphasis will 
be placed on Pathologic-Radiologic cor- 
relation. 

An outstanding faculty of rr Radiol- 
ogists and Pathologists will participate 
with the faculty of the University of Miami 
School of Medicine in presenting this 
Seminar. 

There will be audience participation and 
discussion of selected topics in chest, 
alimentary tract, urinary tract, pediatric 
and bone roentgenology. 

This Seminar will be preceded by a 
Seminar in Nuclear Medicine, "Investiga- 
tion of the Central Nervous System with 
Radionuclides,” March 19-23, Fontaine- 
bleau Hotel, and will be followed by a 
Seminar in Radiation Therapy, “‘Intra- 
thoracic Tumors," March 29-April 2, at 
the Fontainebleau Hotel. All formal ses- 
sions will end in early afternoon. 

The Program Director of the Seminar on 
“Trends in Clinical Radiology" is Manuel 
Viamonte, Jr., M.D. 

The distinguished Guest Faculty in- 
cludes: James B. Arey, M.D., Philadelphia, 
Pennsylvania; David C. Dahlin, M.D., 


Rochester, Minnesota; Milton Elkin, M.D., 


Bronx, New York; Benjamin Felson, M.D., 
Cincinnati, Ohio; Philip J. Hodes, M.D., 
Philadelphia, Pennsylvania; Harold Jacob- 
son, M.D., Bronx, New York; John A. 
Kirkpatrick, Jr., M.D., Philadelphia, Penn- 
sylvania; Averill A. Liebow, M.D., San 
Diego, California; Richard Marshak, M.D., 
New York, New York; Sheldon Sommers, 
M.D., New York, New York; and Basil 
Strickland, F.R.C.P., F.F.R., F.A.C.R. 


(Hon.), London, England. 


For further information, please write to 
Mrs. L. R. Kelley, Department of Radiol- 
ogy, Post Office Box 875, Biscayne Annex, 
Miami, Florida 33152. 

ARGONNE CANCER RESEARCH 
HOSPITAL 
The University of Chicago 


The Central Chapter of the Society of 
Nuclear Medicine announces a 2 day meet- 
ing on Clinical Nuclear Medicine to be held 
January 23-24, 1970, at the Center for 
Continuing Education on the University of 
Chicago campus. 

Any member (or non-member) interested 
in presenting a paper at this meeting should 
send an abstract of not more than 300 
words to the Scientific Program Chairman, 
Dr. Alexander Gottschalk, Argonne Cancer 
Research Hospital, University of Chicago, 
gs0 East sgth Street, Chicago, Illinois 
60637, by December 1, 1969. 

In addition, formal lectures emphasizing 
primarily current techniques and results in 
radioisotope scanning will be given by a 
distinguished group of experts, including 
Drs. James Conway, Leslie DeGroot, 
Richard Holmes, C. Douglas Maynard, J. 
Martin Miller, Fredrick Mishkin, Robert 
O'Mara, E. James Potchen, and Henrv 
Wagner, Jr. 

For further information regarding ac- 
commodations, please contact Mr. Claude 
Weil at the Center for Continuing Educa- 
tion, 1307 East 6oth Street, Chicago, 
Illinois 60637. 


TEXAS RADIOLOGICAL SOCIETY 
A Chapter of the American College 
of Radiology 

The next Annual Meeting of the Texas 
Radiological Society will be held January 
30-31, 1970, at the Flagship Hotel on Pier, 
Galveston, Texas. 

The following is a tentative program: 
Mordecai Halpern, M.D., Los Angeles, 
California: (1) angiography of renalYtrau- 
ma, (2) evaluation of visceral angiog- 
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raphy, (3) complete translumbar aortog- 
raphy, (4) angiography of difficult renal 
cases; John A. Kirkpatrick, Jr., M.D., 
Philadelphia, Pennsylvania: (1) lymphoid 
hvperplasia of the colon in infants and 
children, (2) congenital cystic disease of the 
lung, and (3) lymphangioma from radio- 
logical aspect; Jack Edeiken, M.D., Phila- 
delphia, Pennsylvania: (1) protean mani- 
festations of hyperparathyroidism, (2) 
chondro-alcinosis of pseudogout, (3) some 
interesting considerations of injury to the 
cervical spine; and Simon Kramer, M.D., 
Philadelphia, Pennsylvania: subjects on 
therapy to be announced. 

J. Frank Walker, M.D., President of the 
American College of Radiology, Atlanta, 
Georgia, is the Luncheon Speaker, on Fri- 
day, January 30, 1970. 

There will be two papers by residents in 
Radiology in the state. 

Leslie L. Lemak, M.D.,is the Chairman 
of the Program Committee, and Jesse B. 
Johnson, M.D., is the Chairman of the 
Local Arrangements Committee. 

For further information please write to 
Herman C. Sehested, M.D., Secretary, 
Room 100, Medical Tower, 1550 West 
Rosedale Street, Fort Worth, Texas 76104. 


HEALTH PHYSICS SOCIETY 
ANNUAL MEETING 

The Fifteenth Annual Meeting of the 
Health Physics Society will be held at the 
Palmer House Hotel in Chicago, Illinois, 
June 7-11, 1970. 

Abstracts (15 copies) for presentation at 
the meeting must be sent to William J. 
Balir, Biology Department, Battelle North- 
west, Richland, Washington 99352, before 
February 1, 1970. Forms and instructions 
for submitting an abstract may be obtained 
from R. F. Cowing, 194 Pilgrim Road, Bos- 
ton, Massachusetts 02215. 

POST-DOCTORAL FELLOWSHIP 
IN MEDICAL PHYSICS 


Memorial Hospital for Cancer 
and Allied Diseases 


A Post-doctoral Fellowship in Medical 
Physics is available at the Memorial 
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Hospital for Cancer and Allied Diseases. 
This training program is designed for the 
recent Ph.D. who is interested in entering 
the field of medical physics and would like 
to become familiar with different aspects of 
this field. 

The training program provides for the 
individual to spend time in each of the fol- 
lowing areas: external treatment planning; 
implant dosimetry; calibration and dosim- 
etry; computer programming; diagnostic 
x-ray physics; metabolic radionuclide pro- 
cedures; hospital radiation safety; and in- 
strumentation. 

For further information, please write: 
Department of Medical Physics, Memorial 
Hospital for Cancer and Allied Diseases, 
444 East 68th Street, New York, New York 
10021. 


SECOND CONGRESS OF THE EUROPEAN 
ASSOCIATION OF RADIOLOGY 

The Netherlands Association of Radiol- 
ogy 1s happy to announce that the Second 
Congress of the European Association of 
Radiology will convene at Amsterdam, 
June 14 to 18, 1971. 

The Association was founded in Stras- 
bourg in December 1962 and there are now 
II National European Associations of 
Radiology affiliated. The Netherlands As- 
sociation will act as host in 1971. 

Preparations are being handled bv a 
Congress Committee under the chairman- 
ship of Professor Dr. J. R. von Ronnen, 
Professor of Radiology at the State Uni- 
versity of Leiden, who is, at the same time, 
President of the Congress. Other members 
of the Committee are: Dr. H. C. Stam, 
Lecturer at the University of Groningen 
and Secretary General of the Congress, 
Professor Dr. J. R. Blickman of the Uni- 
versity of Groningen, and Radiologists 
A. M. Smeets from The Hague and E. J. 
Renaud from Amsterdam. 

Approximately 2,000 participants are ex- 
pected to attend. 

Those wishing to contribute a paper 
should address their request to the Secre- 
tariat. They will then receive all informa- 
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tion relevant to the submission of abstracts 
for consideration. The deadline for ab- 
stracts 1s January 15, 1971. Ample op- 
portunity will be given for informal per- 
sonal discussions. 

At the plenarv sessions the official 
languages will be English, French and Ger- 
man with simultaneous interpretation from 
and into these languages. At the section 
meetings simultaneous interpretation will 
be provided as much as possible. 

During the Congress there will be a 
scientific and commercial exhibition. Re- 
cent scientific films in the field of radiology 
will also be presented. 

A special Ladies’ program is being ar- 
ranged for the accompanving persons. 

For further information please write to 
the Congress Secretariat, c/o Holland 
Organizing Centre, 16 Lange Voorhout, 
The Hague, The Netherlands. 


INTERNATIONAL UNION AGAINST 
CANCER 
Commission on Clinical Oncology; Committee 
on Controlled Therapeutic Trials 


The Committee on Controlled Thera- 
peutic Trials, which was established in 
1966 by the Commission on Clinical Oncol- 
ogy of the International Union Against 
Cancer, has established an Information 
Office in order to fulfill the tasks 1t has set 
itself with regards to the collection, regis- 
tration and distribution of information on 
trials. 

The membership of the Committee is: 
Prof. D. Schwartz (Chairman), Unité de 
Recherches Statistiques de l'INSERM, 94, 
Villejuif, France; Dr. R. Flamant, Institut 
Gustave-Roussy, 94, Villejuif, France; Dr. 
A. Garin, Institute of Clinical and Experi- 
mental Oncology, Moscow, USSR; Dr. 
J. L. Hayward, Guy’s Hospital, London, 
England; Dr. G. Higgins, Veterans Ad- 
ministration Hospital, Washington, D.C., 
U.S.A.; Dr. H. Host, The Norwegian 
Radium Hospital, Montebello, Oslo, Nor- 
way; Dr. Y. Kenis, Institut Jules Bordet, 
Brussels, Belgium; Dr. Y. Koyama, Tokyo 
First National Hospital, Tokyo, Japan; 
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Prof. A. Ratti, Institute of Radiology, Uni- 
versity of Milan, Italy; and Prof. G. 
Wagner, Statistisches Institut des Deut- 
schen Krebszentrums, Heidelberg, Ger- 
many. 

Those who are planning to start a trial 
will be able to obtain information on simi- 
lar trials which could be in progress else- 
where. Information on such plans is solic- 
ited from all investigators. If required, the 
Secretariat will also facilitate contacts be- 
tween investigators. 

The address of the Secretariat Office is: 
Unité de Recherches Statistiques de PIN- 
SERM, Institut Gustave-Roussy, 16bis, 
Avenue Paul-Vaillant-Couturier, 94, Ville- 
juif, France. 


THIRTIETH ANNIVERSARY OF THE 
CHILEAN INSTITUTE OF NEURO- 
SURGERY AND BRAIN RESEARCH 

In December of this year the Institute of 
Neurosurgery and Brain Research of San- 
tiago, Chile, will reach its thirtieth year of 
existence. It is devoted to 3 fundamental 
functions that were the purpose of its 
creation: assistance to the community as a 
central neurosurgical unit in the country; 
teaching; and research. The record of the 
past years shows the continuing growth of 
the institution and its achievements. Alert 
to demands of progress in neurosciences, 
new technologic procedures and equip- 
ments have been introduced. 

The teaching activity of the Institute 
has been carried out at undergraduate and 
postgraduate levels. The 3 year Residency 
training program has been under constant 
review for better attainments. Eighty-one 
foreign and 31 national specialists have 
been trained in neurosurgery and neuro- 
logy. 

Many research programs pursued in the 
Laboratories and Clinical Departments of 
the Institute have contributed valuable in- 
formation to the knowledge in neurosci- 
ences. 

The celebration will take place on Decem- 
ber 1-4, 1969. The program will include 
Scientific Sessions scheduled as daily break- 
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fast seminars, conferences and a panel dis- 
cussion on neurosurgery and neurology, 
and their relationship with other medical or 
social fields. 

For further information please write to: 
Acad. Prof. Alfonso Asenjo, G., Director, 
Instituto de Neurochirurgia, Casilla 3717, 
Santiago, Chile. 

THE CANADIAN ASSOCIATION OF 
RADIOLOGISTS: L'ASSOCIATION 
CANADIENNE DES RADIOLOGISTES 

The Thirty-third Annual Meeting of The 
Canadian Association of Radiologists will 
be held at the Queen Elizabeth Hotel, 
Montreal, P.Q., Canada, March 17-20, 
1970. 

The Scientific Program Committee in- 
vites radiologists, phvsicists, etc. to submit 
papers and scientific exhibits for this meet- 
Ing. 

All communications should be sent to: 
Chairman, Scientific Program Committee, 
The Canadian Association of Radiologists, 
Suite 101, 1566 Summerhill Avenue, Mont- 
real 109, P.Q., Canada. 

POSTGRADUATE COURSE IN 
DIAGNOSTIC RADIOLOGY 
University of California San Francisco 
Medical Center 

This is the Thirteenth Annual Postgrad- 
uate Course in Diagnostic Radiology to be 
presented by the Department of Radiology 
and Continuing Education in Health Sci- 
ences of the University of California San 
Francisco Medical Center. It will be held 


March 3-7, 1970. 
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It is an intensive 5 day course which in- 
cludes lectures, panel discussions, symposia, 
exhibits, lunches and a social hour. 

Registrants may enroll for the full 5 days 
or by the day. 

The Program Chairman is Alexander R. 
Margulis, M.D., Professor and Chairman, 
Department of Radiology; and the Pro- 
gram Director is M. B. Ozonotff, M.D., 
Assistant Professor of Radiology, Univer- 
sity of California School of Medicine, San 
Francisco, California. 

The course will be conducted by the 
faculty of the Department of Radiology of 
the University of California School of 
Medicine, San Francisco and the following 
guest speakers: William Campbell, M.D., 
D.M.R.D., East Grinstead, Sussex, Eng- 
land; W. Peter Cockshott, M.D., Hamil- 
ton, Ontario, Canada; David C. Dahlin, 
M.D., Rochester, Minnesota; Jack 
Edeiken, M.D., Philadelphia, Pennsyl- 
vanla; David Edwards, M.B., F.R.C.P., 
F.F.R., London, England; Sadek K. Hilal, 
M.D., Ph.D., New York, New York; 
Richard H. Marshak, M.D., New York, 
New York; John L. Gwinn, M.D., Los 
Angeles, California; and Doctor Maurice J. 
Raphael, London, England. 

For further information please write to: 
Department M, Seymour M. Farber, M.D., 
Dean of Educational Services and Director 
of Continuing Education in Health Sci- 
ences, University of California, San Fran- 
cisco, California 94122. 
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TELEVISION IN Dracnostic RapioLoGv. By 
Robert D. Moseley, Jr., M.D., Professor and 
Chairman, Department of Radiology, The 
University of Chicago, Chicago, lll.; and 
John H. Rust, D.V.M., Ph.D., Professor of 
Radiology and Pharmacology, The Uni. 
versity of Chicago, Chicago, Ill. Cloth. Pp. 
448, with some illustrations. Price, $20.00. 
Aesculapius Publishing Company, 903 South 
21st Street, Birmingham, Alabama 35205, 
1969. 


The Colloquia held at the University of 
Chicago under the aegis of R. D. Moseley, Jr., 
M.D., and J. H. Rust, Ph.D., have become 
world renown because of their amalgamation of 
theoretic concepts and practical application of 
the science of Radiology. The First Colloquium 
published in 1964 by Charles C Thomas dealt 
with the reduction of patient dose by diagnostic 
radiologic instrumentation. In the Second Collo- 
quium, which was published in 1965, again by 
Charles C Thomas, the theme was developed 
that even more important than the reduction of 
dose to the patient was the greater improve- 
ment in diagnostic capabilities of the radiol- 
ogist by using modulation transfer function 
and, particularly, television radiology. 

'This monograph, published by the recently 
founded Aesculapius Publishing Company, 
gives a more detailed account of “Television in 
Diagnostic Radiology.” It contains 24 chapters 
by the world's greatest authorities in the field, 
and in each chapter the main topic is followed 
by discussions that accompanied the presenta- 
tion. As the authors state in the Preface, “In 
them one can find clues for the future direction 
of diagnostic radiologic research. In fact, we 
believe these often are the most exciting parts 
of this monograph.” 

The book is authoritatively composed and 
elegantly executed. The printing is clear and 
easily readable, and the illustrations are superb. 

It may be appropriate to say a few words 
concerning the Aesculapius Publishing Com- 
pany. Dr. Alston Callahan, the famed ophthal- 
mologist of Birmingham, Alabama and good 
friend of the late Lawrence Reynolds, for more 











than 3 decades Editor of this JourNAL, founded 
this publishing company by first publishing a 
book written by himself “Reconstructive Sur- 
gery of the Eyelids and Ocular Adnexa." The 
Aesculapius Publishing Company is now in the 
process of bringing out a score of books for the 
clinician, technician, therapist and research 
worker. “Television in Diagnostic Radiology" is 
a good example. 

The Roman Aesculapius (or the Greek 
Asclepius) was depicted in ancient mythology 
as holding his legendary staff, entwined with a 
single snake, representing the art of medicine. 
There were unbelievable episodes of healing 
through the influence of the sacred snakes and 
potions. 

In Chapter 24, Dr. Olsson in his Discussion 
of Dr. Rossmann’s article titled “A Method for 
Measuring One-dimensional Spatial Frequence 
Spectra of Objects in Medical Radiology,” 
says: “ . . . diagnostic radiology is not a techni- 
cal production of pictures and integration of 
picture details. It is a medical examination 
representing highly intellectual performances, 
including skill, experience and, not the least, 
intuition and judgment." As symbolized by 
Aesculapius’ staff, it is still an “art of medi- 
cine." 

TRArAN Leucutira, M.D. 


BOOKS RECEIVED 


DISEASES OF THE CuHeEsT. Third edition. By H. 
Corwin Henshaw, M.D., Ph.D., D.Sc., Clinical 
Professor of Medicine, University of California 
School of Medicine, San Francisco; Director of 
Medical Services, Harkness Community Hospital 
and Medical Center, San Francisco, Calif. Cloth. 
Pp. 799, with 294 figures. Price, $25.00, U.S.A., 
and $27.00 in Canada. W. B. Saunders Company, 
West Washington Square, Philadelphia, Pa. 
19105, 1969. 

CLINICAL APPLICATIONS OF Puysics or RADIOLOGY 
AND NucLEAR Mepicine. By Carl R. Bogardus, 
Jr., M.D., Director, Division of Radiation Ther- 
apy, Radioisotopes and Nuclear Medicine, De- 
partment of Radiology, The University of Okla- 
homa Medical Center, Oklahoma City, Oklahoma. 
Cloth. Pp. 234, with some illustrations. Price, 
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$12.75. Warren H. Green, Inc., 10 South Brent- 
wood Blvd., St. Louis, Mo. 63105, 1969. 


SELECTIVE ARTERIOGRAPHY OF THE SPINAL Corb. 


By John L. Doppman, M.D., Deputy Chief, De- 
partment of Diagnostic Radiology, The Clinical 
Center, National Institutes of Health, Bethesda, 
Md.; Assistant Clinical Professor of Radiology, 
The Johns Hopkins University School of Medi- 
cine, Baltimore, Md.; Giovanni di Chiro, M.D., 
Head, Section of Neuroradiology, Medical Neurol- 
ogy Branch, National Institute of Neurological 
Diseases and Blindness, National Institutes of 
Health, Bethesda, Md.; Clinical Professor of 
Radiology, Georgetown University School of 
Medicine, Washington, D. C.; and Ayub k. 
Ommaya, M.B., B.S, E.R.C.S, P.A.C.S., Asso- 
ciate Neurosurgeon, Surgical Neurology Branch, 
National Institute of Neurological Diseases and 
Blindness, National Institutes of Health, Bethesda 
Md.; Hunterian Professor, Royal College of 
Surgeons of England. Cloth. Pp. 158, with many 
illustrations. Price, $12.50. Warren H. Green, Inc., 
10 South Brentwood Blvd., St. Louis, Mo. 63105, 
1969. 


THE APPLICATION OF RADIOIODINATED ROSE BENGAL 


AND COLLOIDAL RADIOGOLD IN THE DETECTION OF 
HepraronBiLIARY Disease. By Leonard Rosenthall, 
M.S., M.D., Senior Radiologist and Director of 
the Division of Nuclear Medicine, Montreal Gen- 
eral Hospital; Associate Professor of Radiology, 
McGill University, Montreal, P.Q., Canada. Cloth. 
Pp. 88, with. many illustrations. Price, $7.50. 
Warren H. Green, Inc., 10 South Brentwood Blvd., 
Saint Louis, Mo. 63105, 1969. 


SELECTED PAPERS FROM THE INSTITUTE OF CANCER 


REsEARCH: Royat Cancer HOSPITAL AND FROM 
THE RovAr Marspen Hospirat, 1967. Published 
by orders of the Committee of Management of the 
Institute and the Board of Governors of the Royal 
Marsden Hospital, London. Volume 22. Cloth. 
Pp. 862, with some illustrations. The Chester 
Beatty Research Institute, Fulham Road, London, 


S.W. 3, England, 1969. 


RADIOACTIVE ISOTOPES IN THE LOCALIZATION OF 


Tumours. The Proceedings of the International 
Nuclear Medicine Symposium arranged by the 
Institute of Cancer Research: Royal Cancer 
Hospital and held at the Imperial College of Sci- 
ence and Technology, London, in September, 1967. 
Editorial Committee: V. R. McCready, D. M. 
Taylor, N. G. Trott, C. B. Cameron, E. O. Field, 
Rosemary J. French, and R. P. Parker. Cloth. 
Pp. 180, with many illustrations. Price, $11.75. 
Grune & Stratton, Inc., 371 Park Avenue South, 
New York, N. Y. 10016, 1969. 


ATLAS OF NuvcLEAR MeEpIcINE. Volume I. BRAIN. 


By Frank H. DeLand, M.D., Assistant Professor 
of Radiology, Johns Hopkins Medical Institutions; 
Henry N. Wagner, Jr., M.D., Professor of Radiol- 
ogy and Radiological Science; Associate Pro- 
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fessor of Medicine, Johns Hopkins Medical In- 
stitutions; with the assistance of Wendy A. North, 
M.I.R., Research Assistant, Johns Hopkins Med- 
ical Institutions. Cloth. Pp. 217, with 383 illustra- 
tions. Price, $18.00, U.S.A., $19.45 in Canada. 
W. B. Saunders Company, West Washington 
Square, Philadelphia, Pa. 19105, 1969. 


TRAITE DE RapiopiAGNostic. TOME PREMIER. L'IM- 


AGE RaADIOLOGIQUE. By J. Dutreix, Professeur à 
la Faculté de Médecine (Paris); V. Bismuth, and 
M. Laval-Jeantet, Electroradiologistes des Hópi- 
taux de Paris; Professeurs Agrégés à la l'aculté de 
Médecine, and collaborators. Cloth. Pp. 538, with 
375 figures. Price, 285 F. Masson & Cie, 120, 
Boulevard Saint-Germain, Paris, France, 1969. 


THE TEACHING or Puse HEALTH IN Europe. By 


J. D. Cottrell, M.B., B.S., DPA- Deputy Di- 
rector, WHO Regional Office for Europe, Copen- 
hagen; in collaboration with B. Kesi¢, Professor of 
Hygiene and Social Medicine, Andrija Štampar 
School of Public Health, University of Zagreb; and 
R. Senault, Professor of Hygiene and Social Medi- 
cine, University of Nancy. Paper. Pp. 246. Price, 
$7.00. World Health Organization Monograph 
Series No. 58. The American Public Health Asso- 
ciation, Inc., 1740 Broadway, New York, N. Y. 
IOOIg, 1969. 


Mammocrapuy. Edited by H. J. Burhenne, San 


Francisco, Calif.; J. E. Youker, Milwaukee, Wis.; 
and R. H. Gold, San Francisco, Calif. Symposium 
given on August 24, 1968 at the University of 
California School of Medicine, San Francisco, 
Calif. Paper. Pp. 176, with 36 figures. Price, $5.70. 
S. Karger AG, Basel. Distribution in U.S.A., 
Albert J. Phiebig, P. O. Box 352, White Plains, 
N. Y. 10602, 1969. 


Inpucep Raproacriviry. By Marcel Barbier, Cern, 


Geneva. Cloth. Pp. 424, with many tables. Price, 
$21.00. North-Holland Publishing Company, 
Amsterdam. In U.S.A., John Wiley & Sons, Inc., 
605 Third Avenue, New York, N. Y. 10016, 1969. 


Use AND INTERPRETATION OF THE BRAIN Scan. By 


Fred S. Mishkins, M.D., Assistant Professor of 
Radiology; Director of Nuclear Medicine, Indiana 
University Medical Center, Indianapolis, Ind.; 
and John Mealey, Jr., M.D., Associate Professor 
of Surgery (Neurological Surgery), Indiana Uni- 
versity Medical Center, Indianapolis, Ind. Cloth. 
Pp. 194, with many illustrations. Price, $12.50. 
Charles C Thomas, Publisher, 301-327 East 
Lawrence Avenue, Springfield, 111. 62703, 1969. 


TELEVISION IN DiacNosric Raprorocv. By Robert 


D. Moseley, Jr., M.D., Professor and Chairman, 
Department of Radiology, The University of 
Chicago, Chicago, Ill.; and John H. Rust, D.V.M., 
Ph.D., Professor of Radiology and Pharmacology, 
The University of Chicago, Chicago, Ill. Cloth. 
Pp. 448, with some illustrations. Price, $20.00. 
Aesculapius Publishing Company, 903 South 21st 
Street, Birmingham, Alabama 35205, 1969. 
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SOCIETY PROCEEDINGS 
T—————————————M——————— 
MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN RoENTGEN Ray SOCIETY 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Washington-Hilton 
Hotel, Washington, D. C., September 30-October 3, 1969. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. John V. Blady, The Parkway House, 
2201 Benjamin Franklin Parkway, Philadelphia, Pa. 
19130. Annual meeting: Hotel Coronado, San Diego, 
Calif., March 1-6, 1970. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary-Treasurer, Dr. Maurice Doyle Frazer, 1744 
South Fifty-eighth St., Lincoln, Neb. Annual meeting: 
Aesi House, Chicago, Ill., November 30-December <, 
1969. 

AMERICAN CoLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Ill. Annual meeting: Statler-Hilton 
Hotel, Dallas, Tex., March 31-April 4, 1970. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual meeting: Chicago, Ill., June 
21-25, 1970. 

AMERICAN Boanp or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should 
be directed to Kahler Center Building, Rochester, Minn. 
$590I. 

The oral examination will be held at the Statler Hilton 
Hotel, Dallas, Texas, Dec. 8-12, inclusive, 1969. 

The deadline for filing applications for the above 
examination was December 11, 1968. 

Oral examinations will be held in the following cities 
during the next 2 years: Atlantic City, N. J., June 1-5, 
1970, Traymore Hotel; Denver, Colo., Dec. 7-11, 1970, 
Denver-Hilton Hotel; Bal Harbour, Fla., June 7-11, 
1971, Americana Hotel; and Dallas, Tex., Dec. 6-16, 
1971, Statler-Hilton Hotel. 

Written examinations are scheduled in June of each 
year in 12 large centers, and applications must be re- 
ceived in the Board Office before Dec. 31 of the vear 
preceding the one in which the candidate wishes to be 
examined. 

AMERICAN ASSOCIATION OF PHYSICISTS IN MEDICINE 
Secretary, Leonard Stanton, Hahnemann Medical College, 
230 N. Broad St., Philadelphia, Pa. 19102. 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Carl R. Bogardus, Jr., University of Okla- 
homa Medical Center, Oklahoma City, Oklahoma 73104 

AMERICAN SOCIETY FOR DIAGNOSTIC ULTRASOUND 
Secretary, Dr. Charles C. Grossman, 552 N. Neville St.. 
Pittsburgh, Pa. 15213. 

AMERICAN Society OF NEURORADIOLOGY 
Secretary-Treasurer, Dr. Eugene V. Leslie, Edward J. 
Meyer Memorial Hospital, 462 Grider St., Buffalo, N. Y. 
14215. Annual Meeting: Washington-Hilton Hotel, 
Washington, D. C., February 12 and 13, 1970. 

TWELFTH INTERNATIONAL CONGRESS OF RADIOLOGY 
President, Dr. Kempo Tsukamoto, 9-1, 4-chome, Angewa, 
Chiba, Japan. Meeting: Hotel New Otani, Tokyo, Japan, 
Oct. 6-11, 1969. 

TENTH INTER-AMERICAN Concress or RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colo. 80907. 

President, Dr. Juan A. del Regato, Colorado Springs, 
Colo., USA. 


Secretary, Dr. F. Bloedorn, Boston, Mass., USA. 
Meeting: San Juan, Puerto Rico, May 16-22, 1971. 

INTER-AMERICAN COLLEGE OF RADIOLOGY 
President, Dr. Oscar Soto, H. Urteaga 480, Lima, Pert. 

ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. William V. Weldon, Medical Arts Building, 
Birmingham, Ala. 35205. Meets time and place of Ala- 
bama State Medical Association. 

ALASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce C. Wright, Providence Hospital, 
Anchorage, Alaska. Meets third Wednesday each month. 

ARIZONA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert E. Steyskal, sso W. 
Thomas Rd., Phoenix, Ariz. 85013. Two regular meetings 
a year. Annual meeting at time and place of State Medi- 
cal Association and interim meeting six months later. 

ARKANSAS CHAPTER OF AMERICAN COLLEGE or RADIOLOGY 
Secretary-Treasurer, Dr. Wilma C. Diner, Univ. of 
Arkansas Medical Center, Little Rock, Ark. 72201. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles W. Anderson, 11084 Poplar, Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

ASSOCIATION or University RADIOLOGISTS 
Secretary-Treasurer, Dr. James J. Scatliff, University of 
North Carolina Medical School, Chapel Hill, N. C. 27514. 
Annual Meeting: University of Kentucky Medical 
Center, Lexington, Kentucky, April 29-May 1, 1970. 

ATLANTA RapnroLocicAL SocrETY 
Secretary, Dr. Richard S. Colvin, Emory University 
Clinic, Atlanta, Georgia 30322. Meets on four Thursday 
evenings during the academic year at a time announced 
in early September of each year, at the Academy of Medi- 
cine, Atlanta, Ga., at 8:00 P.M. 

BaAvARIAN-AMERICAN RaDIOLoGic SOCIETY 
Advisor, Colonel Paul E. Sieber. Secretary, LTC Peter 
B. Riesz, USAH Bad Cannstatt, APO 09154, New York. 
N. Y. Meets quarterly. 

BLockLey RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. R. John Gould, 41 Lombardy 
Rd., Drexel Hill, Pa. 19026. 

BLUEGRAss RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Joseph A. Sayeg, Ph.D., Radiation 
Physicist, University of Kentucky, Lexington, Kentucky 
40506. The Society meets once each month during the 
school year. 

BrooxLYN RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Rubem Pochaczevsky, 300 Skill- 
man Ave., Brooklyn, N. Y. 11211. Meets first Thursday of 
each month, October through June. 

Burraro RADIOLOGICAL SOCIETY 
Secretary, Dr. Herbert Pirson, 145 High Park Blvd., 
Buffalo, N. Y. 14226. Meets second Monday evening 
each month, October to May inclusive, at University 

lub. 

CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer: Dr. Leroy K. Mills, 3157 Oakcliff 
Circle, Carmichel, Caiif. 95608. Meets annually during 
meeting of California Medical Association. 


CaTAWBA VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Emmett R. White, P. O. Box 303, Ruther- 
ford College, N. C. 28671. Meets every Friday, Dept. of 
Radiology, Valdese General Hosp., Valdese, N. C., at 
12:00 NOON. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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CENTRAL New Yonk RapnioLocicAL Society 
Secretary-Treasurer, Dr. David N. Cheris, Community 
General Hospital of Greater Syracuse, Broad Road, 
Syracuse, N. Y. 13215. Meets first Monday each month, 
October through May. 

CENTRAL OH10 RADIOLOGICAL SOCIETY 
Secretary, Dr. Ollie E. Southard, 2787 Tudor Rd., 
Columbus, O. 43209. Meets second Thursday in October, 
November, January, and March 15 and May 19 at Fort 
Hayes Hotel, Columbus, Ohio. 

Cuicaco ROENTGEN SOCIETY 
Secretary-Treasurer, Dr. Howard C. Burkhead, 2650 
Ridge Ave., Evanston, Ill. 60202. Meets third Wednes- 
day of each month, October to April, except December, 
at the University Club of Chicago. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James Farmer, 18869 Canyon 
Rd. Fairview Park, Ohio 44126. Meetings at 7:00 P.M. 
on fourth Monday of October, November, January, 
February, March and April. 

CoLonApo RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles E. Seibert, Department of Radiol- 
ogy, Swedish Hospital, sor E. Hampton, Englewood, 
Colo. 80110. Meets third Friday of each month at Denver 
Athletic Club from September through May. 

Connecticut VALLEY Rapro.ocic Society 
Secretary, Dr. William W. Walthall, Jr., 130 Maple St., 
Springfield, Mass. Meets in April and October. 

DaLLAs-Fonr Wortu RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. R. W. Perrin, P.O. Box 5999, 
Dallas, Texas 75222. Meets the 3rd Monday of every 
month at 6:30 P.M., at the Cibola Inn, Arlington, Texas. 

Detroit RoentcEN Ray Society 
Secretary, Dr. David P. Corbett, Harper Hospital, 
Detroit, Mich. 48201. Meets monthly, first Thursday, 
October through May, at David Whitney House, 1010 
Antietam, at 6:30 P.M. 

East Bay RaproLocicAL Society 
Secretary, Dr. Burke L. Winget, Samuel Merritt Hospital, 
34th Webster Street, Oakland, Calif. 94609. Meets first 
Thursday each month, Oct. through May, at University 
Club, Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eberhard F. Besemann, Baro- 
ness Erlanger Hospital, Chattanooga, Tenn. 37403. 
Meets in January and September. 

FLonipA RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert H. Nickau, Good Samaritan 
Hospital, West Palm Beach, Fla. 33402. Meets twice 
annually, in the spring with the annual State Society 
Meeting and in the fall. 

FLoripa West Coast RADIOLOGICAL Society 
Secretary- Treasurer, Dr. Allen L. Sheer, University 
Community Hospital, 13505 N. 31st St., Tampa, Fla. 
33612. Meets in January, March, May, July, September 
and November. 

GEORGIA RADIOLOGICAL SOCIETY 

CHAPTER OF THE AMERICAN COLLEGE or RADIOLOGY 
Secretary, Dr. Walker Harris, The Medical Center, 
Columbus, Georgia 31902. Meets in spring and fall at 
Annual State Society Meeting. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER LOUISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

GREATER Miami RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Sylvan H. Sarasohn, P. O. Box 
1256, North Miami, Fla. 33161. Meets monthly, third 
Wednesday at 8:00 P.M. at Jackson Memorial Hospital, 
Miami, Fla. 

GREATER Sr. Louis Society or RADIOLOGISTS 
Secretary-Treasurer, Dr. Roland P. Ernst, 3720 Wash- 
ington Ave., St. Louis, Mo. 63108. 
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Hawar RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Virgil R. Jobe, Jr., 888 South 
King St., Honolulu, Hawaii 96813. Meets third Monday 
of each month a 7:30 P.M. 
HEALTH Puysics Society 
Secretary, R. J. Augustine, National Center for Radio- 
logic Health, 1901 Chapman Ave., Rockville Md. 20852. 
Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. Eleanor Montague, 6516 Bertner, Houston, 
Tex. 77025. Meets fourth Monday of each month, except 
June, July, August and December, at 6:00 P.M., at 103 
Jesse H. Jones Library Building, Texas Medical Center, 
Houston, Tex. 77025. 
IDAHO STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. George H. Harris, Bannock Memorial Hos- 
pital, Pocatello, Idaho. Meets in the spring and fall. 
IrLiNois RADIOLOGICAL SOCIETY, Inc. 
Secretary, Dr. C. R. Markivee, 674 North Seminary St., 
Galesburg, Ill. 61401. Meets in the spring and fall. 
InDIANA ROENTGEN Society, INc. 
Secretary, Dr. Edwin F. Koch, Jr., 915 University Ave., 
Muncie, Ind. 47303. Meets first Sunday in May and dur- 
ing fall meeting of Indiana State Medical Association. 
Iowa RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. J. H. Lohnes, 1948 First Ave., 
N.E., Cedar Rapids, Iowa 52402. Luncheon and business 
meeting during annual session of Iowa State Medical 
Society. The scientific section is held in the autumn. 
Kansas RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert C. Lawson, 310 Medical 
Arts Bldg., roth and Horne, Topeka, Kan. Meets in 
spring with State Medical Society and in winter on call. 
KENTUCKY CHAPTER, AMERICAN COLLEGR OF RADIOLOGY 
Secretary- Treasurer, Dr. Ralph C. Quillin, 1221 S. Broad- 
way, Lexington, Ky. 40504. Meets in April and Sep- 
tember. 
KiNGs County RaprioLoaicAL Sociaty 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 3o, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 
KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 
Lona IsLtanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Harold L. Atkins, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 
Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Arthur W. Reiter, Saint Luke Hospital, 
2632 East Washington Blvd., Pasadena, Calif. 91107. 
Meets second Wednesday of month in September, 
November, January, April and June at Los Angeles 
County Medical Association Building, Los Angeles, Calif. 
LovistiANA-TExas GuLF Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Texas 77701. 
MAINE RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary's General Hospital, Lewiston, 
Maine 04240. Meets in June, September, December and 
April. 
MaryYLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Nathan Stofberg, 4519 Hawksbury Rd., 
Pikesville, Md. 21208. 
MASSACHUSETTS RADIOLOGICAL SOCIETY 
Secretary, Dr. Jerome H. Shapiro, Department of 
Radiology, Boston City Hospital, 818 Harrison Ave., 
Boston, Mass. 02118. 
Mempuis RoENTGEN SOCIETY 
Secretary-Treasurer, Dr. Webster Riggs, Jr., The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter F. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday of each 
month at John Gaston Hospital. 
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Mıamı VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Darwood B. Hance, Reid Memorial Hos- 
pital, Richmond, Indiana. Meets third Thursday of fall, 
winter and spring months at 7:30 P.M. at Miami Valley 
Hospital, Dayton, Ohio. 

Mip-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 p.m., first Wednesday of each 
month, September to May. 

MILWAUKEE RoENTGEN Ray SOCIETY 
Secretary-Treasurer, Dr. James E. Bell, 8700 W. Wiscon- 
sin Ave., Milwaukee, Wis. 53213. Meets monthly on 
jure Monday, October through May, at University 

ub. 


MINNESOTA RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Warren L. Kump, 4243 Glen- 
wood Ave., Minneapolis, Minn. 55422. Meets twice annu- 
ally, fall and winter. 

MississiPPI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Ottis G. Ball, <3<6 Balmoral 
Drive, Jackson, Miss. 39211. Meets third Thursday of 
each month at the Heidelberg Hotel, Jackson, at 6:00 
P.M. 

Missouri RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Arthur A. Porporis, 100 N. 
Euclid Ave., St. Louis, Mo. 63108. 

MonTANA RADIOLOGICAL SOCIETY 
Secretary, Dr. Colvin H. Agnew, Doctors’ Building, 1231 
N. 29th Street, Billings, Montana sgior. Meets in Glacier 
National Park, July 23-25, 1969. 

NEBRASKA STATE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Otto A. Troester, 924 Sharp 
Building, Lincoln, Nebraska 60508. Meets third Wednes- 
day of each month at 6 p.m. in Omaha or Lincoln. 

NEVADA RADIOLOGICAL SOCIETY 
Secretary, Dr. William G. Arbonies, Department of 
Radiology, St. Mary’s Hospital, Reno, Nev. 

New ENGLAND RoeEntTGEN Ray Society 
Secretary, Dr. Morris Simon, 330 Brookline Ave., Boston, 
Mass. 02115. Meets third Friday of each month, October 
through May, at The Longwood Towers, 20 Chapel 
Street, Brookline, Mass., at 4:30 P.M. 

New HampsuHirE RoENTGEN Ray Society 
Secretary, Dr. Paul Y. Hasserjian, 1470 Elm St., Man- 
chester, N. H. Meets four to six times yearly. 

New Mexico Society or RADIOLOGISTS 
Secretary, Dr. Donald A. Wolfel, Albuquerque, New 
Mexico. Four meetings annually, three held in Albuquer- 
que, N. M., and one held at time and place of New 
Mexico State Medical Society annual meeting. 

New York ROENTGEN SOCIETY 
Secretary-Treasurer, Dr. Samuel H. Madell, 1 E. 82nd St 
New York, N. Y. 10024. Meets monthly on third Monday 
at the New York Academy of Medicine at 4:30 P.M. 

New York STATE CHAPTER OF THE AMERICAN COLLEGE 
oF Rapio.oey, Ine. 

Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y., 14618. 

NonTH Carona CHAPTER OF ACR. 

Secretary-Treasurer, Dr. James F. Martin, 300 S. Haw- 
thorne Road, Winston-Salem, N.C. 27103. 

NonTH CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. E. H. Schultz, North Carolina Memorial 
Hospital, Chapel Hill, N. C. Meets in the spring and fall 
each year. 

NonTH Dakora RapDIoLocicaL Society 
Secretary, Dr. A. Ohrt, 408 Medical Arts Bldg., Fargo, 
N. D. 58102. Meets at time of State Medical Association 
meeting. Other meetings arranged on call of the President. 

NonTH FLonipA RapioLocicar Society 
Secretary, Dr. Charles H. Newell, 800 Miami Road, 
Jacksonville 7, Fla. Meets quarterly in March, June, 
September and December. 
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NORTHEASTERN New Yonk RADIOLOGICAL SOCIETY 
Secretary, Dr. Herbert F. Reilly, Jr., 12 Sandalwood Rd., 
Scotia, New York 12302. Meets in Albany area on third 
\ ohana of October, November, March, April, and 

ay. 

NonTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Jean Romer, 1229 El Toro Way, 
Sacramento, Calif. 95825. Meets fourth Monday of Sept., 
Nov., Jan., March and May at Aldo’s Restaurant in 
Sacramento. 


NORTHWESTERN OHIO RADIOLOGICAL SOCIETY 
Secretary, Dr. Vito J. Zupa, Mercy Hospital, Department 
of Radiology, Toledo, Ohio. 

Onro State RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph Hanson, 1544 South Byrne Road, 
Toledo, Ohio 43614. 

OKLAHOMA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald F. Mauritson, too Utica Square 
Med. Center, Tulsa, Okla. 74114. Meets in January, 
May and October. 


OnANGE County RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard Simpson, Hoag Memorial Hospi- 
tal, 3c1 Newport Ave., Newport Beach, California. Meets 
on fourth Tuesday of the month, excluding June, July, 
August, and December, at the Orange County Medical 
Association Bldg., Orange, Calif. 

Orecon RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Clinton B. Sayler, 214 Medical 
Dental Bldg., Portland, Oregon 97205. Meets on second 
Wednesday of month, October through April, at the 
University Club, Portland, Ore. 


OnLEANS ParisH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 


Paciric NorTHWEST RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Marvin Wallace, 555 108th Ave. 
N. E., Bellevue, Washington 98004. 


PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Theodore A. Tristan, Harrisburg Poly- 
clinic Hosp., Harrisburg, Pa. 17105. 

PHILADELPHIA ROENTGEN Ray SOCIETY 
Secretary, Dr. C. Jules Rominger, Misericordia Hospital, 
sath St. and Cedar Ave., Philadelphia, Pa. 19143. Meets 
first Thursday of each month at 5 P.M., from October to 
May in Thompson Hall, College of Physicians. 


PitrsBuRGH ROENTGEN SOCIETY 
Secretary, Dr. Norman Williams, Department of Radio- 
therapy, Montefiore Hospital, 3459 Fifth Ave., Pittsburgh 
Pa. 15213. Meets second Wednesday of month, October 
through June, at Park Schenley Restaurant. 

RADIATION RESEARCH SOCIETY 
Secretary-Treasurer, Dr. Gail D. Adams, Dept. of Radi- 
ology, Univ. of Oklahoma Medical Center, Oklahoma 
City, Oklahoma 73104. 

RADIOLOGICAL Society oF Connecticut, Ine. 
Secretary-Treasurer, Dr. Robert F. Riley, 85 Jefferson St., 
Hartford, Conn. o6106. Meetings are held quarterly. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary Treasurer, Dr. Donald E. Gunderson, 3553 
Bayard Dr., Cincinnati, Ohio 45208. Meets first Monday 
of each month at Cincinnati Academy of Medicine. 


Ranio.ocicat. Society or GREATER Kansas City 
Secretary, Dr. Leo G. Goertz, 155 S. 18th St., Kansas 
City, Kans. 66102. Meets Jast Friday of each month. 

RADIOLOGICAL SOCIETY OF KANSAS CITY 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kansas 
City, Mo. Meets third Thursday of each month. 


RADIOLOGICAL SOCIETY OF LOUISIANA 
Secretary, Dr. Lester W. Eavenson, 2700 Napoleon Ave., 
New Orleans 15, La. Meets semiannually, during Loui- 
siana State Medical Socicty meeting and 6 months later. 


VoL. 107, No. 3 


RADIOLOGICAL Society or New JERSEY 
Secretary, Dr. John W. Marquis, 12 Hawthorne Ave., 
East Orange, N. J. 07018. Meets in Atlantic City at time 
of State Medical Society meeting and in October or No. 
vember in Newark, N. J. 

RADIOLOGICAL Socigrv or RHODE ISLAND 
Secretary-Treasurer, Dr. David R. Hallman, The Memor- 
ial Hospital, Pawtucket, R. I. 02860. 

RADIOLOGICAL SOCIETY or SOUTH DAKOTA 
Secretary-Treasurer, Dr. Donald J. Peik, 303 S. Minne- 
sota Ave., Sioux Falls, S. D. 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Robert G. Williams, The Santa 
Barbara Medical Clinic, P.O. Box 1200, Santa Barbara, 
Calif. 93102. Meets three times a year, usually October, 
February and May. 

RADIOLOGICAL SOCIETY OF THE STATE OF NEw YORK 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RaproLogicaL SOCIETY 
Secretary, Dr. Lee F. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

RicHMOND County RADIOLOGICAL SOCIETY 
Secretary, Dr. W. F. Hamilton, Jr., University Hospita!, 
Augusta, Ga. Meets first Thursday of each month at 
various hospitals. 

RocHEsTER RoenTGEN Ray Society, Rocnuester, N. Y. 
Secretary, Dr. Kenneth E. Robinson, Rochester General 
Hospital, 1425 Portland Ave., Rochester, N. Y. 14621. 
Quarterly meetings on the call of the President, at the 
Rochester Academy of Medicine. 

Rockv Mountain RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert W. Lackey, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: Brown 
Palace Hotel, Denver, Colo., Aug. 21-23, 1969. 

San ANTONIO-CiviLIAN-MiLrTARnY RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee F. Rogers, Department of Radiother- 
apy, Bexar County Teaching Hospital, 4502 Medical 
Drive, San Antonio, Texas. Meets third Wednesday of 
each month at Fort Sam Houston Officers’ Club at 6:30 
P.M. 

San DıeGo RADIOLOGICAL SOCIETY 
President-Secretary, Charles R. Henkelmann, 3909 Palm 
Drive, Bonita, Calif. 92002. Meets first Wednesday of 
each month at the Town & Country Motel. 

San Francisco RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Warren M. Russell, Franklin 
Hospital, Castro & Duboce, San Francisco, Calif. 94114. 
Meets quarterly at various hospitals (contact Secretary). 

SaNTA CLARA County RaDIOLocIcaL Society 
Secretary, Dr. John J. Berg, 45 So. 17th Street, San Jose, 
Calif. 95112. Meets monthly at the Santa Clara County 
rm Association Bldg., 700 Empey Way, San Jose, 

alif. 

SECTION ON RAnroLocv, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

SEcrIoN ON RaprioLocvy, Mapicar Society or THE Dis- 
TRICT OF CoLUMBIA 
Secretary- Treasurer, Dr. Louis Wener, Cafritz Memorial 
Hosp., 1310 Southern Ave., S.E., Washington, D. C. 
20032. Meets at Medical Society Library, third Wednes- 
day of January, March, May and October at 8:00 P.M. 

SECTION ON RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Phillip W. Voltz, Jr., 120 Medical Pro- 
fessional Bldg., San Antonio, Texas 78212. Annual meet- 
ing: Regency Hyatt House, Atlanta, Ga., November 
10-13, 1969. 

Section ON KapDIoLocy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 
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SociETY ror Pepiatric RADIOLOGY 
Secretary, Dr. John L. Gwinn, Children's Hospital, 4614 
Sunset Blvd., los Angeles 27, Calif. Annual meeting: 
Washington-Hilton Hotel, Washington, D.C., Septem- 
ber 29, 1969. 

Society or NucLEAR MEDICINE 
Secretary, Mr. C. Craig Harris, Oak Ridge National 
Laboratories, Oak Ridge, Tenn. Administrator, Mr. 
Samuel N. Turiel, 430 N. Michigan Ave., Chicago 11, Ill. 

SovrH Bay RaproLocicaL SOCIETY 
Secretary, Dr. Emerson C. Curtis, University Dr., Menlo 
Park, Calif. 94025. Meets second Wednesday of each 
month. 

SoutH CanoriNA RADIOLOGICAL SOCIETY 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

SoutH Dakota RaproLocicAL SOCIETY 
Secretary, Dr. Donald J. Peik, 1417 S. Minnesota Ave., 
Sioux Falls, S. Dak. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. Aaron G. Fingerhut, 1000 W. 
Carson St., Torrance, Calif. 90:02. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary- Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 4097, Mobile, Ala. 36604. Annual 
meeting: Grand Hotel, Pointe Clear, Ala. 36564, Jan. 
30-Feb. 1, 1970. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, 
Tex. Meets last Monday of each month at 6:30 P.M. in 
the Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lawrence R. Nickell, Maury 
County Hospital, Columbia, Tennessee 38401. Meets 
annually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas RADIOLOGICAL SOCIETY 
Secretary, Dr. Herman C. Sehested, 815 Medical Arts 
Bldg., Fore Worth 2, Tex. Annual meeting to be an- 
nounced. 

Tri-STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 p.m., Elks Club in Evans- 
ville, Ind. 

University oF MICHIGAN DEPARTMENT OF ROENTGEN- 
OLOGY STAFF MEETING 
Meets each Monday evening from September to June, at 
7:00 P.M. at University Hospital, Ann Arbor Mich. 

Upper PENINSULA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

UTAH STATE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Leon M. Neal, St. Benedict’s 
Hospital, 3000 Polk Ave., Ogden, Utah 84403. Meets 
fourth Wednesday in January, March, May, September 
and November at Holy Cross Hospital. 

VERMONT RADIOLOGICAL SOCIETY 
Secretary, Dr. John R. Williams, 160 Allen St., Rutland, 
Vt. 


VirGINIA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. K. Kenneth Wallace, Jr., Vir- 
ginia Beach, Va. 

WASHINGTON STATE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Paul S. Paulson, 1001 Broadway, 
Seattle, Washington 98122. Meets quarterly. 

West VirGinia RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George G. Green, Department 
of Radiology, W. Va. Univ. Medical Center, Morgan- 
town, W. Va. 26:06. Meets concurrently with Annual 
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Meeting of West Virginia State Medical Society; other 
meetings arranged by program committee. 
WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Edgar Palmer, 650 Main St., New Ro- 
chelle, N. Y. 10801. 
Meets on third Tuesday of January and October and on 
two other dates. 
Wisconsin RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert E. Douglas, 117 N. 
Commercial St., Neenah, Wis. 54956. Meets twice a 
year, May and September. 
WyomincG RADIOLOGICAL SOCIETY 
Secretary, Dr. J. D. Grant, Memorial Hosp., Sheridan, 
Wyo. Meets in fall with State Medical Society and in 
spring on call of President. 


Mexico, Puerto Rico anp CENTRAL AMERICA 


ASOCIACIÓN CosTARICCENSE DE RADIOLOGÍA 
Secretary, Dr. Jorge Vargas Segura, Apartado 5367, 
San José, Costa Rica, 

ASOCIACIÓN DE RADIÓLOGOS DE CENTRO AMERICA Y 
PaNAMÁ. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá. 
Secretary-General, Dr. Roberto Calderón, Calle Central 
Oeste No. 218, Managua, Nicaragua, Central America. 
Meets annually in a rotating manner in the six countries. 

SOCIEDAD DE RapIoLocfa DE Er SALVADOR 
Secretary, Dr. Julio Astacio, sa Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9?. Calle A 0-05, Zona 1, 
Guatemala. 

SociEDAD M ExicANA DE RapnioLocíAa, A.C. 

Coahuila No. 35, México 7, D. F 
Secretary-General, Dr. Ramón Ruenes. 
Meets first Monday of each month. 

ASOCIACIÓN PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SociEDAD RapioLóGIcA PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
ai 4 R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

SocrEDAD RaproLéaica DE Puerto Rico 
Secretary, Dr. Felipe N. de Jesás, Apt. 9387, Santurce, 
Puerto Rico. Meets second Thursday ae each month at 
8:00 P.M. at the Puerto Rico Medical Association Bldg. in 
San Juan. 


BRITISH COMMONWEALTH OF NATIONS 


ASSOCIATION OF RADIOLOGISTS OF THE PROVINCE OF QUEBEC 
Secretary, Dr. R. Robillard, Notre-Dame Hospital, 1560 
Sherbrooke St., East, Montreal, Que., Canada. Meets 
four times a year. 

BRITISH INSTITUTE OF RADIOLOGY 
Honorary Secretary, Dr. G. H. du Boulay, 32 Welbeck St., 
London, W. 1, England. Meets monthly from October 
until May. 

CANADIAN ASSOCIATION OF Puysicists, DIVISION OF 
MEDICAL AND Brorocicar Parysics. 

Honorary Secretary-Treasurer, Paul M. Pfalzner, Depart- 
ment of Therapeutic Radiology, University of Western 
Ontario, London, Ontario, Canada. 

EpMONTON AND District RADIOLOGICAL SOCIETY 
Secretary, Dr. M. J. Brindle, Fifth Floor, Northgate 
Bldg., 10049 Jasper Ave., Edmonton 15,Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

Facu.ty or RADIOLOGISTS 
Honorary Secretary, Dr. J. N. Pattinson, 47 Lincoln’s Inn 
Fields, London, W.C.2, England. 

Facu.ty or Rapro.ocists, Roya, COLLEGE or SURGEONS 
IN IRELAND 
Registrar, Dr. H. O'Flanagan, F.R.C.P.I., D.P.H., 123 
St. Stephens Green, Dublin 2, Ireland. 
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SEcTION or RapIoLocy or THE Roya. Society or MEDI- 
CINE (ConFINED To MEDICAL MEMBERS) 
Meets third Friday each month at 4:45 P.m. at the Royal 
ponet of Medicine, 1 Wimpole St., London, W. 1, Eng- 
and. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. Maurice Dufresne, 
Associate Honorary Secretary-Treasurer, Dr. F. Robert 
MacDonald, 1««« Summerhill Ave., Montreal 25, Que., 
Canada. Annual Meeting: Montreal, P. Q., March 16-20, 
1970. 

MoNTnEAL RaDIoLocicaL Stupy CLuB 
Secretary, Dr. Leonard Rosenthall, Montreal General 
Hospital, Montreal, Que., Canada. Meets first Tuesday 
evening, October to April. 

Section oF RADIOLOGY, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

SociÉTÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary General, Dr. Guy Duckett, 1585 est, rue Jean 
Talon, Montréal P.Q., Canada. Meets every third Tues- 
day from October to April, Annual Meeting: Nov. 6-8, 
1969. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

COLLEGE or RADIOLOGISTS OF ANSTRALASIA 
Honorary Secretary, Dr. T. P. Loneragan, 147 Macquarie 
St., Sydney, N.S.W., Australia. 


SOUTH ÁMERICA 


ASOCIACIÓN ARGENTINA DE RADIOLOGÍA 
Secretary, Dr. Lidio G. Mosca, Avda. Gral. Paz 151 
Córdoba, Argentina. Meetings held monthly. 

ATENEO DE RADIOLOGIA 
Secretary, Dr. Victor A. Añaños, Instituto de Radiologia, 
Santa Fe 3100, Rosario, Argentina. Meets monthly on 
second and fourth Fridays at 7:00 p.m. in the Hospital 
Nacional de Centenario, Santa Fe 1300, Rosario. 

Corécio BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Miguel Mario Céntola, Caixa 
Postal 5984, São Paulo, Brazil. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Juan R. Heilbuth, Pacheco, Santa 
Fe 1171, Buenos Aires. Meets First Wednesday evening, 
April through December. 

SociEDAD BouiviANA DE RADIOLOGÍA 
Secretary, Dr. Javier Prada Méndez. Casilla 1182, La Paz, 
Bolivia. Meets monthly. General assembly once every 
two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Cxa Postal 1532, 
Rio de Janeiro, Brazil. General Assembly meets every 
two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 P.M. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SociEDAD CHILENA DE RADIOLOGÍA 
Secretary, Dr. Manuel Concha, Casilla 13426, Santiago, 
Chile. Meets fourth Friday of each month. 

SOCIEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Armando Uribe, Hospital Militar 
Central, Apartado aéreo No. 5804, Bogotá, Colombia. 
Meets last Thursday of each month. 

SocIeDaD ECUATORIANA DE RapioLoGÍa v FISIOTERAPÍA 
Secretary, Dr. Carlos Palau, Av. Bogotá 206, Guayaquil, 
Ecuador. 

SociEDAD PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Miguel González Addone, 15 de Agosto 
322, Asunción, Paraguay. 

SocigDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dra. Ladis Delpino, Instituto de 
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Radiología “Cayetano Heredia" Hospital Arzobispo 
Loayza, Lima, Perú. Meets monthly except during Janu- 
ary, February and March. 

SOCIEDAD DE RADIOLOGICA DBL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 £41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiologia. 

SociEDAD DE RanioLocía, CanceroLtocfia Y Ffsica 
MÉDICA DEL URUGUAY 
Secretary-General, Dr. José Claussius, Av. Agraciada 
1464, piso 13, Montevideo, Uruguay. 

SoCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros, Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SOCIEDAD DE ROENTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA PROVINCIA DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Grl. 
Paz. 151, Córdoba, Argentina. 

SOCIEDAD VENEZOLANA DE RADIOLOGÍA 
Secretary-General, Dr. Modesto Rivero Gonzáles, Apar- 
tado No. 9362 Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RÖNTGEN-GESELLSCHAFT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
9, Austria. Meets second Tuesday of each month in 
Allgemeine Poliklinik. 

SociÉTÉ RoyaLe BELGE DE RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belguim. 
Meets in February, March, May, June, September, 
October, November and December. 

SociETE EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Permanent Secretary, Dr. Jaques Sauvegrain, Hôpital des 
Enfants-Malades, 149, rue de Sèvres, Paris 15e, France. 
General Secretary, Dr. H. Ludin, Department of Roent- 
genology, Basler Kinderspital, Basel, Switzerland. 

SociÉTÉ FRANÇAISE D’ELECTRORADIOLOGIE MEDICALE, 
and its branches: SociETE Du Sup-OvEst, DU LITTORAL 
MEDITERRANEEN, DU CENTRE ET DU LYONNAIS, DU 
NonD, DE L'OvEsT, DE L'Esr, ET D'ALGER ET D'AFRIQUE 
pu Nonp. Central Society meets third Monday of each 
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month, except during July, August and September, rue 
de Seine 12, Paris, France. 
Seeretary-General, Dr. Ch. Proux, 9 rue Daru Paris 8°, 

_ France. 

CESKOSLOVENSKA RADIOLOGICKA SPOLEČNOST 
Secretary, Associate Professor Jaromir Kolar, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DEUTSCHE RÓNTGENGESELLSCHAFT 
President, Professor Dr. med. Hanno Poppe, Radio- 
logische Univ.-Klinik, Gossler Str. 10, 34 Göttingen, 
Germany. 

Società ITALIANA DI RapioLocia MEDICA E DI MEDICINA 
NUCLEARE 
Secretary, Dr. Ettore Conte, Ospedale Mauriziano 
Torino, Italy. Meets annually. 

NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. C. B. A. J. Puijlaert, Prof. Dondersstraat 
73, Tilburg, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. E. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvägen 5 C., Finland. 

SoctepAD EspaÑoLA DE RapioLocfa y ELECTROLOGÍA 
Mépicas y De MEDICINA NUCLEAR 
Secretary, Juan Gómez López, Villanueva, 11, Madrid 1. 
Meets every second Friday of each month, Oct. to June, 
inclusive, in Madrid. 

SCHWEIZERISCHE GESELLSCHAFT FUR RADIOLOGIE UND 
NUKLEARMEDIZIN (SociETE SuIssE DE RADIOLOGIE ET 
DE MÉDECINE NUCLÉAIRE) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 


ASIA 


INDIAN RADIOLOGICAL ASSOCIATION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bombay 1, India. 

INDONESIAN RADIOLOGICAL SOCIETY 
Seeretary, Professor Sjahriar Rasad, Taman Tjut Mutiah 
I Diakarta, Indonesia 

IRANIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Satur. 
day of each month. 
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ROENTGEN DIAGNOSIS 
Heap 


GILLANDERS, Lewis A. Temporal arteriog- 
raphy. Clin. Radiol., Apr., 1969, 20, 149- 
165. (From: Department of Radiodiagnosis, 
Aberdeen Royal Infirmary, Aberdeen, Scot- 


land.) 


Temporal arteritis is a syndrome first described in 
1932 which as is now known, is the result of a gen- 
eralized giant cell arteritis, with a predilection for the 
carotid vessels. It often causes a severe headache 
and scalp discomfort with swollen and tender 
branches of the temporal artery present. Frequently 
the patient has systemic symptoms such as malaise, 
anorexia and stiffness in the proximal muscles. In 
many cases these patients are subjected to intensive 
investigation to rule out generalized malignancy or 
myelomatosis. Among the severe complications that 
can occur are gangrene of the scalp or tongue and 
most seriously, blindness due to involvement of the 
ophthalmic artery. This latter possibility renders 
exact diagnosis a medical necessity since the blind- 
ness can be prevented by prompt steroid therapy. 
Up to 60 per cent of cases may have positive biopsies. 
Temporal arteriography was attempted in an effort 
to improve diagnostic accuracy in this clinical syn- 
drome. 

Examination is done through a short incision just 
above the malar bone in front of the ear with expo- 
sure of the artery, which is tied off proximally and 
cannulated distally no more than 1 cm. Hand injec- 
tion is used and following withdrawal of the cath- 
eter a small portion of the artery is removed for 
biopsy. 

Four cases are reported which illustrate the radio- 
logic findings of dilated and contracted segments in 
both the main stem and the branches of the super- 
ficial temporal artery in the positive cases. Of 23 
patients considered in the study, 15 were believed to 
have giant cell arteritis and 7 of these had either 
positive angiographic or positive biopsy evidence of 
disease. Two had positive angiograms with normal 
biopsy. 

The usual findings in a positive angiogram are 
those of spasm and segmental narrowing of the su- 
perficial temporal artery. These findings are prob- 
ably significant when present, as according to the 
author atheromatous involvement of this artery is 
probably rare. Wider recognition of the condition of 
giant cell arteritis may result in more frequent use of 
arteriography. Since negative biopsies can occur, the 
increasing usefulness of this procedure is probable.— 


Robert P. Andrews, M.D. 


NECK AND CHEST 


Rozinson, D. C., Hatt, R., and Munro, D. S. 


Graves’s disease, an unusual complication: 
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raised intracranial pressure due to premature 
fusion of skull sutures. Arch. Dis. Childhood, 
Apr., 1969, 44, 252-257. (From: Depart- 
ments of Child Health and Medicine, Royal 
Victoria Infirmary, Newcastle-upon-Tyne; 
and the Department of Pharmacology and 
Therapeutics, Royal Infirmary, Sheffield, 
England.) 


Graves’s disease is uncommon in childhood and 
extremely rare before the third year of life. 

The patient reported was first seen at the age of 20 
months and found to be severely thyrotoxic. He had 
diarrhea, failed to gain weight and was irritable. The 
skull was normal in shape but there was fusion of all 
the skull sutures. Although the infant was normal in 
size, his bone age was greatly advanced, to about 6 
years. 

The patient was treated and followed closely. 

The history indicated that at the age of 9 months, 
he began to develop evidence of increased intra- 
cranial pressure. Linear craniotomies were performed 
with relief of the increased tension and subsidence of 
the headache and vomiting. 

The patient has been observed for 24 months after 
the beginning of treatment and at the present time 
he remains clinically euthyroid, is gaining weight 
and growing in height in a normal fashion. 

The authors also review the literature on the sub- 
ject.—S. A. Kaufman, M.D. 


TAKAHASHI, MursumMasa, IsHIBASHI, TATSUTO, 
and KAWANAMI, Hisasur. Angiographic diag- 
nosis of benign and malignant tumors of the 
thyroid. Radiology, March, 1969, 92, 520- 
526. (From: Department of Radiology, Kyu- 
shu University School of Medicine, Fukuoka, 
Japan.) 

The preoperative diagnosis of benign and malig- 
nant thyroid tumors has depended primarily upon 
physical examinations of the neck and radiologic 
studies, such as thyroid scans and plain roentgeno- 
grams of the neck. In spite of recent improvements 
in these techniques, it has been sometimes difficult 
to clinically differentiate malignant tumors from 
their benign counterparts. Although angiographic 
visualization of the inferior thyroid artery was origi- 
nally used to localize parathyroid adenomas, several 
recent reports emphasize the importance of thyroid 
angiography in evaluation of thyroid tumors. In 
these previous reports the inferior thyroid artery was 
primarily used to demonstrate thyroid tumors but, 
in the experience of the authors, a considerable num- 
ber of tumors receive their blood supply from the 
superior thyroid artery. 

It is the purpose of the present communication to 
describe catheter thyroid angiography, of both the 
superior and inferior thyroid arteries via transfem- 
oral catheterization, and to emphasize the value of 
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this technique in the differentiation of benign and 
malignant tumors. 

The angiographic anatomy indicates that the 
main blood supply of this vascular organ is from the 
superior and inferior thyroid arteries. The superior 
thyroid artery usually arises as the first branch from 
the external carotid arterv, although this vessel may 
have an origin from the common carotid or internal 
carotid artery. This vessel distributes two main 
branches to the thyroid gland. The ventral medial 
branch is usually larger, supplies the ventral medial 
portion of the lobe and forms anastomosis with the 
corresponding artery from the opposite side at the 
superior aspect of the isthmus. The dorsal lateral 
branch courses along the lateral border of the gland, 
supplving the dorsal and lateral portion of the thy- 
roid and anastomosing with the inferior thyroid ar- 
tery. In addition to the 2 main branches to the thy- 
roid gland, the superior thyroid artery gives rise to 
the sternocleidomastoid, infrahyoid, superior laryn- 
geal, and the cricothyroid branches. The sternocleido- 
mastoid branch is particularly important in thyroid 
angiography since it supplies the lymph nodes of the 
internal jugular chain. The inferior thyroid artery 
is usually a branch of the thyrocervical trunk which 
arises from the subclavian artery, usually 1 cm. dis- 
tal to the origin of the vertebral artery. This vessel 
ascends vertically to the level of the sixth cervical 
vertebra and curves medially and downward form- 
ing a "cranial loop" and, at the lower margin of the 
thyroid gland curving superiorly, the “caudal loop," 
and supplies the lower portion of the gland and 
forms anastomosis with branches of the superior 
thyroid artery and the opposite inferior thyroid ar- 
tery. 

In the authors' technique for thyroid angiography, 
all patients are examined via the transfemoral cath. 
eter approach at the first attempt; an axillary 
approach or direct carotid puncture is utilized only 
when the femoral approach is unsuccessful. With 
fluoroscopic control the catheter tip is introduced 
into the common carotid or subclavian arteries with 
the tip near the origins of the respective superior and 
inferior thyroid arteries. If test injections of small 
amounts of opaque medium do not clearly indicate 
flow in these vessels, the catheter is withdrawn in 
either vessel a distance of 2 to 3 cm. to ensure filling 
of those vessels which have an anomalous origin. 
With hand injection, serial filming is obtained 1n the 
anteroposterior and lateral projections for the su- 
perior thyroid artery, and anteroposterior projections 
for the inferior thyroid artery. In the event that the 
femoral catheter cannot be advanced into the right 
axillary artery, the injection is made into the in- 
nominate artery. 

Thyroid angiography was performed in $0 pa- 
tients and histologic verification was available in 31 
patients, forming the basis for this study. 

The series includes 13 cases of maiignant tumors, 9 
benign adenomas, 7 instances of diffuse struma (hy- 
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perthyroidism, Hashimoto's thyroiditis, and diffuse 
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non-toxic goiter), and 2 normal thyroid glands. Of 
the 13 cases of malignant tumor, 12 showed angio- 
graphic findings indicative of their neoplastic nature, 
of which the most important finding was tumor stain 
presenting as multiple irregular defects within a 
round or oval density. The contour of the tumor 
stain was irregular and ragged and these 12 cases 
also demonstrated abnormal vessels consisting of 
irregular tortuous vessels with interrupted appear- 
ance. Lymph node metastasis was usually demon- 
strated as a small round staining being supplied by 
extra-glandular arteries. The metastasis was identi- 
fied angiographically in 3 cases with clinically pal- 
pable lymph nodes and, furthermore, clinically un- 
suspected metastases were demonstrated in an addi- 
tional 3 patients. The thyroid adenomas presented a 
distinct picture characterized by spreading of the 
branches of the thyroid arteries with absent tumor 
vessels and an homogeneous and smoothly outlined 
tumor stain difficult to distinguish from normal thy- 
roid stain. The instances of diffuse struma presented 
similar angiographic findings with an homogeneous 
tumor stain which was smooth in contour. 

Thyroid angiography, to date, has not been ex- 
tensively utilized for the preoperative evaluation of 
thyroid tumors. However, the transfemoral arteriog- 
raphy as herein described will facilitate the plan- 
ning of surgical procedures by demonstrating the 
caliber and position of the thyroid arteries, the 
nature of the tumor involved, as well as the location 
of cervical metastases. 

The authors emphasize the importance of selec- 
tive or semiselective opacification of both the thy- 
roid arteries for the evaluation of the thyroid tumors. 
In this series, a tumor as small as 2 cm. in diameter 
was adequately demonstrated, and it is quite pos- 
sible that a thyroid malignancy as small as 1 cm. 
could be demonstrated angiographically. The angio- 
graphic findings should be correlated with clinical 
and laboratory examinations. 

It should be noted that parathyroid adenomas 
also produce similar arterial changes but there should 
be no difficulty in differentiating thyroid from para- 
thyroid tumors by clinical and laboratory examina- 
tions. In this present series there has been 1 false 
positive and 1 false negative, with the diagnostic 
accuracy of thyroid angiography being about 9o per 


cent.—Edward B. Best, M.D. 


Cuang, C. H. (JosgeH), and Wirric, Heinz 
J. Heiner’s syndrome. Radiology, March, 
1969, 92, 507-508. (From: Department of 
Radiology, West Virginia University School 
of Medicine, Morgantown, W. Va.) 


Heiner and Sears first reported the association of 
chronic respiratory disease and the presence of mul- 
tiple circulating cow’s milk antibodies in 1960. 

In 1962, the syndrome of chronic pulmonary 
disease, iron-deficiency anemia, recurrent diarrhea, 
and failure to thrive in the presence of precipitating 
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serum antibodies against cow's milk was described 
by Heiner, Sears and Kniker. 

The authors report a case of a g month old Cau- 
casian female to familiarize radiologists with the 
characteristics and differentiating features of this 
syndrome. 

This patient was hospitalized March 14, 1964 be- 
cause of failure to grow, anemia and chronic recur- 
rent lung disease. She had been on cow’s milk since 
birth. 

A roentgenogram of the chest showed atelectasis 
of the right upper lobe and infiltrates in the right 
lower and left upper lobes. Thoracotomy ruled out a 
tumor and revealed only a collapsed right upper 
lobe. 

The patient was readmitted in January, 1965 with 
similar symptoms, and after a thorough work-up the 
right upper and middle lobes were surgically re- 
moved. The pathologic diagnosis was atelectasis 
with chronic suppurative bronchitis. 

She was retained on cow’s milk but was read- 
mitted, after being discharged for only 3 days, with 
left upper lobe atelectasis and a high fever. Serum ex- 
amination for the presence of milk precipitins by 
double-gel-diffusion tests showed 3 strong precipitin 
lines with reconstituted skimmed milk and 1 definite 
line with alpha-lactalbumin. The patient was then 
placed on soybean formula and did quite well with 
no new lung lesions developing. 

The authors feel that a definite answer regarding 
the pathogenesis of Heiner’s syndrome cannot be 
given at this time and raise some interesting 
questions relating to pathogenesis.—C. T. Edmond- 
son, M.D. 


CoopeRMAN, E. M. Wilson-Mikity syndrome 
(pulmonary dysmaturity syndrome). Canad. 
M. A. J., May 17, 1969, 700, 909-912. (Ad- 
dress: Attending Pediatrician, Ottawa Civic 
Hospital, Ottawa 3, Ontario, Canada.) 


In 1961 Wilson and Mikity described a respira- 
tory syndrome in premature infants. Unlike hyaline 
membrane disease, this syndrome is characterized by 
large “bubbly” spaces spread widely throughout the 
lungs. 

The current report deals with an infant who pre- 
sented the clinical picture of this syndrome. 

Multiple illustrations support the article. 

The syndrome is rare.—David C. Alftine, M.D. 


Reicu, SraNLEv B. Production of pulmonary 
edema by aspiration of water-soluble non- 
absorbable contrast media. Radiology, Feb., 
1969, 92, 367-370. (From: Department of 
Radiology, Mt. Zion Hospital and Medical 
Center, San Francisco, Calif. 94115.) 
Water-soluble, nonabsorbable contrast media are 


frequently used for the examination of the gastroin- 
testinal tract when the danger of aspiration is very 
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great, as it has been stated that in such situations 
these contrast media are safer than barium sulfate 
mixtures. 

A recent occurrence of death after aspiration of a 
water-soluble contrast material and a concern about 
the effect of hypertonic solutions on the lungs 
prompted this investigation. 

Long-Evans rats weighing 0.5 kg. were used in 
this study and the effects of the injection of various 
contrast materials into their lungs were evaluated. 
Water and normal saline were absorbed from their 
lungs rapidly and completely causing no complica- 
tion. Gastrografin, a 40 per cent hypaque powder- 
water mixture, and 76 per cent renografin caused 
rapid death due to absorption of fluid from the serum 
in large amounts, flooding the alveoli and inducing 
pulmonary edema. Injection of a barotrast-water 
mixture and of dionosil oily precipitated no acute 
danger in the animals, as most of these materials col- 
lected in localized areas of the lungs causing some 
local mechanical block of the air-ways, but leaving 
most of the lungs functioning well. 

These findings showed that hypertonic water- 
soluble nonabsorbable contrast media can induce 
pulmonary edema when introduced directly into 
normal lungs. 

The author suggests that they are not the mate- 
rials of choice for the examination of the gastrointes- 
tinal tract when aspiration is probable.—Donald N. 


Dysart, M.D. 


ABDOMEN 


Evans, D. S. Acute dilatation and spontaneous 
rupture of the stomach. Brit. Y. Surg., Dec., 
1968, 55, 940-942. (Address: Surgical Regis- 
trar, St. Thomas's Hospital, London, Eng- 


land.) 


A case is reported of a young woman being treated 
for anorexia nervosa who developed abdominal pain 
and vomiting and went into shock, with signs of dis- 
tention and peritonitis. The roentgenograms re- 
vealed enormous distention of the stomach. At sur- 
gery, the stomach ruptured. The proximal one-half 
of the stomach was infarcted. Several perforations 
were found, the largest measuring 3.5 cm. in di- 
ameter. The patient survived. 

Forty-nine cases of spontaneous rupture of the 
stomach are reviewed. Possible etiology in the pre- 
sented case is considered to be a small gastric intake 
for 2 years, causing muscular atrophy. The stomach, 
when confronted with a normal sized meal, becomes 
distended, causing venous occlusion, thrombosis and 
infarction.—Harvey T. Meyers, M.D. 


Puy Laert, C. B. A. J. Barium perforation of a 
peptic ulcer and barium granuloma of the 
colon: a report of two rare complications in 
radiological examination. Radiol. clin. et biol., 
1969, 38, 84-95. (From: St. Elisabeth-Ziek- 


enhuis, J]. van Beverwijckstraat 2a, Tilburg, 
The Netherlands.) 


Free intraperitoneal spill of barium is reported 
following an upper gastrointestinal examination on a 
patient with an ulcer of the gastric antrum. Gastric 
resection was performed and as much barium as pos- 
sible was removed from the peritoneum. The pa- 
tient was discharged in good condition. The author 
believes that corticosteroid therapy, which was being 
employed in the reported case, may mask the severe 
pain normally encountered with perforated ulcer. 

A second case is reported in which a patient de- 
veloped a large, hard rectal tumor during a period of 
a few weeks following a double contrast barium 
enema examination. A cannula was used for the 
enema rather than a balloon catheter. It had to be 
reinserted once. Resection of the tumor revealed 
barium granuloma, thought to be caused by perfora- 
tion during insufflation. The author urges fluoro- 
scopic observation of the rectum during insufflation, 
so that such perforation may be recognized earlier 
and treated promptly, obviating the need for surgical 
intervention.—Harvey F. Meyers, M.D. 


BHanpwaj, O. P., and Mrirrar, K. P. Gastro 
"conrav" in the radiological examination of 
gastro intestinal tract. Indian J. Radiol., 
Nov., 1968, 22, 211-216. (From: Depart- 
ment of Radiology, Maulana Azad Medical 
College and Associated Irwin & Pant Hospi- 
tals, New Delhi, India.) 


The authors list some disadvantages of barium- 
containing contrast material and indicate that ‘‘Gas- 
tro Conray” has advantages of being palatable and 
nonabsorbable as well as able to give good density 
and consistent visualization. They list 24 cases ex- 
amined with gastro conray, indicating that 14 of 
these cases were intestinal obstruction in which the 
use of gastro conray was helpful. 

Several roentgenograms are reproduced including 
1 of a cancer of the esophagus which allowed the 
gastro conray to pass the point of obstruction, while 
not allowing a barium mixture to do the same. Other 
cases in which the contrast material was found useful 
include stomach cancer, gastric ulcer, gastric varices, 
pyloric stenosis, and postoperative duodenal ileus. 

The authors conclude that gastro conray is par- 
ticularly useful in acute intestinal obstruction and 
in cases of suspected perforation of the bowel, where 
barium sulphate suspension may produce undesir- 
able effects. They also conclude that some apparent- 
ly complete obstructions may be demonstrated as 
partial, utilizing the gastro conray instead of barium. 

They observed no undesirable side effects in their 
series of 24 patients. The only disadvantage men- 
tioned is the lesser diagnostic quality of the roent- 
genograms in comparison to those which would be 
expected with barium mixtures.—RKobert P. Andrews, 
M.D. 
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WorrsoN, Justin J., and ENGEL, Ro tr R. 
Anticipating meconium peritonitis from meta- 
physeal bands. Radiology, Apr., 1969, 92, 
1055-1060. (From: Departments of Radiol- 
ogy and Pediatrics, University of Minnesota, 
Minneapolis, Minn.) 


The roentgenographic observation in the new- 
born of nonspecific osseous growth arrest lines (meta- 
physeal bands) has been made in conjunction with 
yet another clinical malady, fetal meconium peri- 
tonitis. 

Roentgenographic demonstration of calcifications 
in peritoneal surfaces, pneumoperitoneum, and in- 
testinal distention at birth, in conjunction with 
clinical intestinal obstruction, have previously been 
described as being pathologic findings in this situa- 
tion. However, these findings have been shown to be 
somewhat arbitrary and variable. If the 8 proven 
cases of fetal meconium peritonitis which the authors 
had the opportunity to review, there were definite 
metaphyseal bands in 7. Contrariwise, in 56 cases of 
newborn intestinal obstruction without meconium 
peritonitis, there was no identification of metaphy- 
seal bands. 

An opaque stratum separated from the end of the 
bone by a radiolucent zone is described as being the 
typical appearance of these metaphyseal bands. The 
band occurs parallel to the epiphyseal plate; curvi- 
linear in flat bones with arcuate margins, and trans- 
verse or bowed in long bones with flat or convex 
epiphyses. The bands are symmetric from one side of 
the body to the other. There is uniformity of depth 
and prominence of metaphyseal bands throughout 
the skeleton when allowances are made for normal 
variations in epiphyseal growth from one bone to 
another. These and other findings suggest that this 
is a systemic response to the insult of the inflamma- 
tory effect of the sterile peritonitis. 

The roentgenologic differentiation between con- 
genital syphilis, erythroblastosis fetalis, and fetal 
meconium peritonitis may not be made on the basis 
of the appearance of metaphyseal bands alone. Cor- 
relation of clinical and laboratory findings with 
roentgenographic findings are sufficient to separate 
these entities. When the newborn presents with the 
picture of intestinal obstruction and metaphyseal 
bands are identified in the osseous structures, the 
implication is that one must consider the possibility 
of there having been an intrauterine sterile perito- 
nitis, even though the other signs of peritoneal cal- 
cifications, pneumoperitoneum, or gross abdominal 
distention are lacking. 

Considering the probable surgical implications and 
the possible prognostic anticipation of fibrocystic 
disease in these infants, this new sign is certainly 
worth investigating.—F. C. Petty, M.D. 


SaMUEL, Eric. Radiology of serosal malig- 
nancy. Clin. Radiol, Apr., 1969, 20, 113-123. 
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(From: Radiodiagnostic Department, The 
Royal Infirmary, Edinburgh 3, Scotland.) 


Serous membranes of the body line the 3 major 
cavities: the pericardial, the pleural and the peri- 
toneal cavities. The membranes are composed of 
flattened endothelial cells and do not contain any 
secreting glands. This suggests that the minute 
quantity of fluid is produced directly from the lym- 
phatics beneath these cells. The serous membranes 
show no marked thickness of cells, indicating that 
reproducibility of cell is not a marked feature. These 
histologic characteristics infer that primary malig- 
nancy of the serosa is an uncommon finding and that 
irritation of serous membranes is followed by fluid 
outpouring into the serous cavity. 

Serosal malignancy is thus most frequently sec- 
ondary in nature and is the result of spread from 
primary tumors in other sites. For this reason its 
frequency is greatest in the abdominal cavity. 

Primary malignancy of the pericardial serosa must 
be exceedingly rare, for no truly authenticated case 
in the literature is reported. However, serosal malig- 
nancy as a consequence of a direct invasion from the 
lung or adjoining lymph nodes is less uncommon. 

Pleural serosal malignancy, like that of the other 
serous Cavities, is uncommon, although diagnosed 
more often since the recognition of an industrial 
cause (asbestosis) as an etiologic factor. 

Involvement of rib may occur both in peripheral 
bronchogenic carcinoma and mesothelioma and is 
therefore not a differential feature. Asbestosis may, 
on occasion, give rise to a primary mesothelioma of 
the serosa of the peritoneal cavity, but it is the in- 
volvement of the pleural serosa by secondary malig- 
nancy that contributes the major proportion of ma- 
lignant disease in this site. Pulmonary and breast 
cancer are particularly liable to spread to the pleura. 
Serosal metastatic deposits themselves are not often 
large enough to be demonstrated in the roentgeno- 
gram and even when they attain some size, they are 
usually obscured by the effusion. 

The intimate relation of the peritoneum to the 
intra-abdominal viscera makes it especially vulner- 
able to spread of malignancy from these structures. 
Equally, the retroperitoneal solid viscera are covered 
on one surface by serosa and the genital adnexa of 
the female are almost wholly surrounded by serous 
membranes. 

The transcoelomic spread of malignancy with the 
implantation of seedlings at a remote distance is also 
a feature peculiar to serosal malignancy, and the de- 
tection of these deposits is important. Spread of 
seedling deposits across the serosal cavities IS com- 
mon and perhaps the best known is the deposit in the 
ovary from a gastric carcinoma. However, the con- 
verse is also true. 

As in the other serosal cavities there appears to be 
a different reaction between the parietal as opposed 
to the serosal layer, in that involvement of the parie- 
tal peritoneum seems to give rise particularly to 
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ascites, whereas the visceral peritoneum causes ad- 
hesions rather than ascites. This different response 
may be one of associated spread of infection from the 
bowel. 

Superficial spread of the tumor in the serosa along 
the surface of the viscus, e. g., the colon or stomach, 
may produce narrowing of that viscus, loss of peri- 
stalsis and a generalized rigidity. In addition, the 
altered mucosal pattern is not destroyed and the 
edges of the lesion are not clearcut and sharp, as 
would be anticipated in a mucosal new growth. These 
features give rise to the suspicion of a granuloma, an 
endometriosis or an inflammatory lesion rather than 
malignancy. 

Careful study of the small bowel appearances will 
reveal the following changes: 


(1) Filling defects. These are smooth and the mu- 
cosa is not destroyed. Deposits in the serosa may 
actually invade the mucosa and cause ulceration, 
these features giving rise to the so-called "target 
appearance." They are especially prone to occur in 
melanotic carcinoma and lymphosarcoma—both tu- 
mors with a predisposition to metastasize to the 
alimentary canal. 

(2) Alterations in the mucosa. These cause fixity of 
the mucosa with flattening of the folds over the 
surface of the deposit. 

(3) Alterations in the mobility. Serosal deposits re- 
sult in fixity of the segment of small bowel, and the 
constant movement of the small bowel produces a 
transient intussusception over the mass. The coils 
probably account for the bizarre, angular patterns 
seen in the gas-filled coils of small bowel in the plain 
film roentgenograms. 


Plain film roentgenograms in the erect position 
show irregularly placed small fluid levels in the 
small bowel with slightly distended coils, a picture 
of incomplete small bowel obstruction or stasis, in 
which exact location of obstruction proves impossi- 
ble.—Stephen N. Tager, M.D. 


Grace, R. H., and Pecxar, V. G. The value 
of operative cholangiography using an image 
intensifier and a television monitor. Brit. J. 
Surg., Dec., 1968, 55,933-938. (Address: R. H. 
Grace, Surgical Registrar, The Lambeth and 
St. Thomas’s Hospitals, London, England.) 


The technique of operative cholangiography has 
been modified by the use of a mobile image intensifier 
and closed-circuit television. In addition to fluoros- 
copy, roentgenograms are made, both pre- and 
post-exploration of the common duct. The advan- 
tages of fluoroscopic control during cholangiography 
are pointed out. It is believed that smaller stones are 
visualized than is the case with conventional methods 
and that use of the image amplifier-television com. 
bination reduces the number of false-positives ob- 
tained by conventional studies. Forty-one patients 
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were studied by this method. Radiation exposure to 

patients and personnel is regarded as negligible. 
The arguments for and against operative cho- 

langiography are reviewed.—Harvey J. Meyers, M.D. 


FoLev, WiLLiAM J., THompson, NORMAN Mus 
HenLocHER, James E., and CAMPBELL, DAR- 
RELL A. Occult rupture of the spleen. Surg., 
Gynec. € Obst., June, 1969, 725, 1215-1220. 
(From: Department of Surgery, Section of 
General Surgery, University of Michigan 
Medical Center, Veterans Administration 
Hospital, Surgical Service, and St. Joseph 
Mercy Hospital, Ann Arbor, Mich.) 


The authors report $ patients with occult splenic 
injuries who presented with masses in the upper left 
quadrant of the abdomen. Two of the patients had 
hemorrhagic pseudocysts of the spleen secondary to 
internal splenic ruptures with an intact capsule, and 
the remaining 3 had ruptured splenic capsule and 
had developed chronic organized hematomas. No 
significant trauma history could be obtained from 
any of these patients. 

The authors feel that it is questionable whether or 
not a normal spleen ever spontaneously ruptures and 
that probably a seemingly insignificant event such as 
vomiting, coughing or other vigorous activity may 
initiate the injury. The combination of symptoms, 
lack of trauma, and roentgenographic findings makes 
the differential diagnosis between occult splenic rup- 
ture and malignant neoplasms somewhat difficult. 

The 3 patients with capsule ruptures all complained 
of vague pain in the left upper quadrant, anorexia, 
and weight loss. The most common laboratory find- 
ing was a hypochromic anemia. 

The common roentgenographic findings consist of 
caudal or medial displacement of the stomach, dis- 
tortion or absence of the splenic shadow, caudal dis- 
placement of the splenic flexure of the colon, caudal 
displacement of the kidney, obliteration of the left 
psoas or kidney shadow, and elevation of the left 
half of the diaphragm with impairment of diaphrag- 
matic motion or pleural thickening or effusion. The 
authors believe that the most characteristic roent- 
genologic sign of splenic rupture is a serrated ap- 
pearance of the greater curvature of the stomach, as 
seen in the gastrointestinal series secondary to dis- 
section of the leafs of the gastrosplenic ligament by 
large amounts of blood. They also state that the 
diagnosis at exploratory laparotomy is not always 
readily apparent and frozen sections are resorted to 
frequently. 

In conclusion, although occult splenic rupture 
does not appear to have any definite distinguishing 
diagnostic features, it should be a clinical considera- 
tion when extensive malignant neoplasm has been 
excluded.— ames R. Stevenson, Major MC 
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SHocKMAN, ARLvNE T. The significance of 
ring-shaped renal calcification. F. Uro/., Apr., 
1969, ZOZ, 438-442. (From: Departments of 
Radiology, the Veterans Administration Hos- 
pital and the Woman's Medical College of 
Pennsylvania, Philadelphia, Pa.) 


This is a report in which the clinical and roent- 
venographic findings of 4 patients are discussed in 
considerable detail. 

In each instance, a rather large shell of calcifica- 
tion was demonstrated involving one kidney. In 2 
cases the calcification was associated with renal cell 
carcinoma. In 1 case there was a simple cyst and in 
another polycystic disease with a shell or ring-shaped 
calcification. 

The incidence of this type of calcification is rela- 
tively high in patients who have a necrotic renal 
tumor, although it may appear as irregular mottled 
deposits or diffuse wavy strands of calcium. 

Pathologically the calcification, when associated 
with renal malignancy, usually lies within the large 
mass, whereas in association with a cyst it forms the 
wall of the cyst. 

The author points out that this type of calcifica- 
tion is more common in association with neoplasm 
than with benign cysts. 

Differential diagnosis can usually be established 
by renal arteriography.—George W. Chamberlin, M.D. 


LEITER, ELLIOT, BRENDLER, HERBERT, and 
Konan, Perry. Renal vein thrombosis with 
spontaneous return of function. J. Urol., 
May, 1969, 707, 656-660. (From: Depart- 
ment of Urology, The Mount Sinai Hospital, 
New York, N. Y.) 

Occlusion of the left main renal vein by thrombosis 
or ligation does not necessarily produce infarction or 
destruction of the kidney, because of the rather 
elaborate collateral circulation from the ovarian, 
lumbar, ureteral, capsular and adrenal veins. 

The authors report a single case of a 55 year old 
female who had roentgenographic studies because of 
pain in the left upper abdomen. Her excretory uro- 
grams showed a persistent dense left nephrogram. The 
retrograde pyelogram was entirely normal. The arte- 
riogram on the left side was normal. A venacava- 
gram showed retrograde filling of the right renal 
vein, but not of the left renal vein. A left selective 
renal vein injection showed a thrombus in the main 
renal vein. 

After this procedure the catheter in the left renal 
pelvis began to drain urine. 

Eighteen hours later the patient developed pul- 
monary embolism. Rapid anticoagulation with in- 
travenous heparin was instituted, following which 
the patient's symptoms of embolism subsided and 
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the kidneys began to excrete urine from both sides. 
The duration of the thrombus in the left renal vein 
was approximately 7 days, and intravenous urog- 
raphy performed 14 days after hospitalization 
showed prompt bilateral function with normal upper 
urinary tracts. 

Renal vein thrombosis in children is a different 
entity than renal vein thrombosis in adults. In 
children it is usually intrarenal and therefore no 
collateral circulation can aid the patient, whereas in 
adults the thrombosis is extrarenal and the collateral 
circulation can salvage the left kidney.—George W. 
Chamberlin, M.D. 


Lang, Ericu K., and Nourse, Myron. The 
roentgenographic diagnosis of obstructive 
lesions of the ureter. 7. Urol., June, 1969, 
101, 812-820. (From: Departments of Radi- 
ology and Urology, Louisiana State Univer- 
sity School of Medicine, Shreveport, La.) 


In this article the authors point out the advan- 
tages of retrograde ureterography in the diagnosis of 
obstructive lesions of the ureters and particularly of 
those obstructive lesions which are associated with 
various types of tumors. They state that these 
lesions may be localized or diffuse, and may be 
associated with hydronephrosis or a nonfunctioning 
kidney. 

The papillary tumors are characterized by single 
or multiple filling defects on the retrograde uretero- 
grams. The mural lesions may be isolated to one 
segment or may be diffuse involving the wall of the 
ureter and producing a stricture. 

The statistical analysis presented by the authors 
shows that approximately 75 per cent of all patients 
with adenomas, papillomas, polyps or papillary car- 
cinomas were correctly diagnosed on the basis of 
retrograde ureterography or intravenous pyelogra- 
phy. 

Infiltrating carcinoma of the ureter, on the other 
hand, was more difficult to diagnose and was cor- 
rectly diagnosed in only 4 of 13 patients with this 
lesion. Supplementary to retrograde pyelography, 
such studies as antegrade cineureterography or ret- 
roperitoneal gas insufflation in conjunction with 
laminagraphy and urography may be carried out. 

In some instances selective renal arteriography 
may be advisable in lesions of the upper ureter or 
renal pelvis. 

The preoperative diagnosis of endometriosis is 
likewise difficult, but important. These lesions may 
be implanted in the wall of the ureter or in the sub- 
mucosal layer or mucosal surface. Clinically, they 
are characterized by cyclic pelvic or flank pain 
occurring during the menstrual period. Arteriog- 
raphy is the procedure best suited to establish a 
diagnosis on the basis of a characteristic abnormal 
hypervascular pattern. This type of pattern is also 
seen in hemangioma and other vascular tumors. 
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The authors reviewed 104 patients with obstruc- 
tive lesions of the ureter. They emphasize the value 
of the retrograde ureterography and other diagnos- 
tic procedures utilizing roentgenographic methods. 

The article includes 12 composite and single illus- 
trations and 1 table which show the type of lesions 
and examinations responsible for confirming the 
diagnosis.— George W. Chamberlin, M.D. 


Marcus, R. T. Micturating urethrography in 
severe obstructed micturition. Brit. F. Surg., 
Feb., 1969, 56, 120-124. (From: Department 
of Urology, Southmead Hospital, Bristol, 
England.) 


Management of patients with urinary retention 
due to urethral stricture can be facilitated by the use 
of a suprapubic narrow bore polyethylene catheter 
through which diagnostic voiding urethrography can 
be effected. In the erect adult, bladder distention is 
obtained with saline and hyperbaric contrast mate- 
rial. Forced voiding is then attempted with expo- 
sure of roentgenographic films on maximal effort. 

The study was carried out by a radiographer and 
nursing assistant and proved adequate in 102 of 118 
patients admitted for acute and chronic urinary re- 
tention. 

The procedure was unrewarding in some patients 
who had marked retention because the contrast ma- 
terial became too diluted once it was instilled into 
the bladder. 

Seven roentgenographic reproductions are pre- 
sented, illustrating urethral stricture, bladder neck 
obstruction, venous backflow, prostatic fibrosis and 
postoperative urethrography. 

The accompanying discussion details the reasons 
for failure to use micturating urethrography in pa- 
tients with stricture at other institutions and severai 
references are cited. The main problem is, of course, 
urethral catheterization made almost impossible by 
stricture. The percutaneous suprapubic approach is 
not new, but loading the bladder with saline and 
hyperbaric contrast material is previously unreported, 
and since the urethra is so frequently non-negotiable, 
this approach offers an effective alternative. The use 
of water soluble urografin is safer in instances when 
it is forced into veins or soft tissues, and for this 
reason it is safer than potassium iodide or barium as 
recommended by other investigators. 

The author points out that severe dilatation 
above the obstruction is necessary for a diagnosis of 
urethral stricture as the patient could have some 
neurologic or other extra-urinary cause for retention. 
Bladder neck hypertrophy also occurs, possibly as a 
result of urine reflux into prostatic ducts and, as can 
be determined by this study, explains why treat- 
ment of the urethral stricture does not always re- 
lieve the patient. 

Complications are uncommon if a delay of 5 to J 
days is allowed before performing the study to per- 
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mit inflammatory conditions to resolve, and thereby 
lessen the chance of extravasation and infection. 

'The author suggests that ascending urethrography 
is not justified with the current availability of supra- 
pubic micturating urethrography.—Rodert P. An- 
drews, M.D. 


Kocu, RosEnT L., BYL, FREDERICK M., and 
Firpo, Jonn J. Parotid swelling with facial 
paralysis: a complication of intravenous urog- 
raphy. Radiology, Apr., 1909, 92, 1043- 
1044. (From: Department of Radiology, Uni- 
versity of California, San Francisco Medical 
Center, San Francisco, Calif. 94122.) 


A detailed case report is given of a patient who 
experienced the onset of painful swelling of both 
parotid glands 30 minutes after an intravenous ex- 
cretory urography for evaluation of hypertension. 
Sixty milliliters of 50 per cent hypaque was used. 
Two urographic examinations 18 and 16 months 
previously had been performed without complica- 
tion. 

A right facial weakness was noted at 3 hours in- 
creasing to a maximum at 12 hours. There was no 
change in taste or lacrimation and no hyperacusis 
was experienced. Since there was no recovery, a de- 
compression of the facial nerve was performed; 
edema and hemorrhage were found just distal to the 
origin of the chorda tympani. 

'The pathophysiology of the production of facial 
nerve paralysis is unknown but "ischemia" 1s con- 
sidered the most reasonable mechanism. The relation- 
ship between the hypaque used in the urography and 
the facial paralysis is unclear. It is proposed that the 
parotid swelling was responsible for the paralysis.— 


John P. Eberts, M.D. 


Berpon, Warrer E., Scuwanrz, Roserr H., 
Becker, JosHua, and Baker, Davip H. 
Tamm-Horsfall proteinuria: its relationship 
to prolonged nephrogram in infants and 
children and to renal failure following intra- 
venous urography in adults with multiple 
myeloma. Radiology, M/March, 1969, 92, 
714—722. (From: Department of Radiology, 
Columbia-Presbyterian Medical Center, 622 
W. 168th Street, New York, N. Y. 10032.) 


In 1950, Tamm and Horsfall discovered a urinary 
mucoprotein that was readily precipitated by rela- 
tively low sodium concentration. This T. H. protein 
was subsequently found in every mammalian spe- 
cies. It is thought to be manufactured in the proxi- 
mal nephron, probably in the proximal convoluted 
tubule or ascending limb of Henle and is normally 
found in amounts up to 50 mg./liter of urine. It is 
excreted in increased amounts during excercise and 
in certain renal diseases that share in common rela- 
tively low urine flow, proteinuria and cast formation. 
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Dehydration or hypertonic infusions cause concen- 
tration of the T. H. protein in the collecting tubules 
where it may form viscid casts. T. H. protein rather 
than serum protein is the main constituent of casts 
that are the cause of renal tubular blockage in acute 
renal failure. 

Large amounts of T. H. protein were found in the 
urine of 2 infants and children who showed a nephro- 
gram lasting from many hours to days following in- 
travenous urography. Dehydration and oliguria 
were apparent in these children before the examina- 
tion and this condition would facilitate T. H. pre- 
cipitation. Repeat excretory urographies were per- 
formed in 4 of the 5 infants within days or weeks 
after the initial examination and all findings were 
normal. 

Testing of this protein with currently used con- 
trast media shows them capable of inducing T. H. 
precipitation. It is, therefore, probable that the uro- 
graphic examination itself, with the giving of hyper- 
tonic contrast medium in the presence of preceding 
dehydration, causes the T. H. precipitation and the 
subsequent nephrogram. 

Two adults, one with myeloma and the other with 
a dysproteinemia syndrome, had oliguria after con- 
trast studies and went on to anuria and death. An 
irreversible tubular blockage occurred with the tu- 
bular casts choking the kidneys. The same tubular 
blockage has been noted in patients dying after oral 
cholecystographic studies in which liver disease evi- 
dently led to marked renal excretion of the contrast 
agent, tubular blockage and oliguria with occasional 
progression to anuria and death.—drno W. Sommer, 


M.D. 


ANDERSON, E. EvkRETT, and GLENN, James H. 
Carbon dioxide contrast studies in retroperi- 
toneal masses. Y. Urol., Apr., 1969, ZOZ, 530- 
532. (From: Division of Urology, Duke Uni- 
versity Medical Center, Durham, N. C.) 


The authors report in some detail the technique of 
carbon dioxide insufflation into the perirenal space 
bv direct flank injection. 

A laxative is prescribed the evening before the 
study. Fluids and food are restricted the following 
day preliminary to the examination and the patient 
is sedated with adequate premedication. With the 
patient in the prone semi-erect position, a needle 1s 
inserted in each perirenal space within the Gerota 
fascia. These needles are then connected to sterile 
Y-tubing of latex or plastic, and using a 3-way stop- 
cock the tubing is connected to a tank of 100 per 
cent carbon dioxide and to a ṣo cc. Luer-Lok sy- 
ringe. The carbon dioxide is drawn from the tank 
into the syringe and transferred to the perirenal 
space until approximately 300 to $00 cc. of gas Is 
present in each space. As much as 1,500 cc. has been 
injected without side reactions. If the needles are 
too superficial, subcutaneous emphysema with crepi- 
tus will be noted. 
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The injection is followed immediately by roent- 
genography in the semi-erect, horizontal and erect 
positions. If considered advisable, the injection may 
be associated with an excretory pyelography. 

Laminagraphy or arteriography is occasionally 
advisable under certain circumstances. 

Carbon dioxide is twenty times as soluble as oxy- 
gen and is therefore readily absorbed. 

The advantage of this technique is in the demon- 
stration of the renal parenchymal outline and adre- 
nal or other tumors of the retroperitoneal space. 

Contraindications are previous retroperitoneal 
surgery, infection in the retroperitoneal space or a 
blood dyscrasia producing a bleeding tendency. 

In general, this is a safe, rapid and simple pro- 
cedure performed by the authors in more than 75 
patients with a high degree of diagnostic accuracy 
and no morbidity.—George W. Chamberlin, M.D. 


NERVOUS SYSTEM 


ALLEN, Joun P., Myers, GanrH G., and Con- 
DON, VırGIL R. Laceration of the spinal cord 
related to breech delivery. 7.4.M.4., May 
12, 1969, 208, 1019-1022. (Address: Dr. John 
P. Allen, 3181 SW Sam Jackson Park Road, 
Portland, Oregon 97201.) 


Birth injuries to the spinal cord may occur after 
breech or difficult delivery. 

The authors report 3 cases which clearly demon- 
strate that spinal cord injuries should be considered 
after breech delivery in any stillborn, neonatal 
death, or paraplegic neonate. They suggest myelog- 
raphy to improve the accuracy of the diagnosis. 

The most frequent direct cause of spinal cord in- 
jury associated with delivery is excessive longitudi- 
nal traction applied to the fetus.—David C. A/ftine, 
M.D. 


Gupta, S. K., AGGARwaL, M. L., and BHan- 
DARI, Y. P. Intramedullary astrocytomas of 
the spinal cord: clinical and radiological as- 
pects. Indian 7. Radiol, Nov., 1968, 22, 
189—194. (Address: Dr. S. K. Gupta, Reader 
in Radiology, Banaras Hindu University, 
Varanasi, U. P.) 

Intramedullary tumors of the spinal cord are either 
gliomatous or nongliomatous. Most frequent gliomas 
of the spinal cord are ependymomas. Astrocytomas 
are relatively uncommon gliomas in adult life. 

The authors report the clinical and roentgenologic 
features of 6 cases of intramedullary astrocytomas 
observed over a period of 3 years at V.J. Hospital 
and Medical College, Amritsar, India. Strangely 
enough, all intramedullary tumors observed during 
this period were astrocytomas. 

On clinical suspicion of compression of the spinal 
cord or root, the cerebrospinal fluid was examined, 
especially for proteins. Myelography was performed 
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through the lumbar or cisternal route in all cases. 
Attempts to remove the tumor were made whenever 
possible and tissue was taken for histopathologic 
examination. The present study, however, does not 
include the results of treatment and follow-up of 
these cases. 

The average age of the patients was 29 years, the 
youngest was 18 years of age and the oldest was 40 
years of age. Out of 6 cases, 5 were males and 1 was 
female. The average duration of symptoms was 21 
months, with a range of 1 month to 84 months. Pain 
was the initial symptom in 4 cases. In 2 cases, dis- 
turbance of motor function was the first symptom. 
Motor disturbances were present in all cases. All had 
spasticity of legs with exaggeration of the tendon 
jerks. Sensory deficit of variable degree and extent 
was present in § cases. The protein values of cere- 
brospinal fluid ranged from 360 to 2,700 mg. per 100 
ml. with an average of 1,240 mg. per 100 ml. Higher 
or lower location of the tumor in the spinal cord did 
not appear to affect the protein contents of cerebro- 
spinal fluid. 

Plain roentgenography of the spine did not reveal 
any abnormality in any case. Complete myelographic 
block was always present. In 2 cases, the head of the 
contrast column showed an ill-defined concave de- 
fect, increased radiolucency, and minimal widening 
of the spinal cord shadow. In these cases the tumors 
were situated in the lower thoracic or thoracolumbar 
region. 

Surgical exploration revealed that the tumors ex- 
tended over many segments, encapsulation was poor, 
and the spinal cord was diffusely involved. In 4 
cases the tumors were located in the thoracic region, 
in I case in the cervical, and in 1 case in the thora- 
columbar region. 

Rapid course or acute onset is attributed to hemor- 
rhage into the tumor, movement of tumor or infec- 
tion in the tumor mass. 

Examination of the cerebrospinal fluid is of con- 
siderable value. Elevation of protein content is a 
very significant finding. Absence of spinal cord 
shadow is due to complete obliteration of the sub- 
arachnoid space in the central region by the enlarged 
spinal cord. In the cervical and upper thoracic region 
the enlarged spinal cord shadow is flanked by beaded 
streaks of contrast material. The beaded appearance 
is due to contrast material entering the root sheaths. 

A lesion of the spinal cord giving almost similar 
myelographic appearances is syringomyelia which 
should be considered when interpreting the myelo- 
graphic images. 

The results of surgery are often hopeless.—Stephen 
N. Tager, M.D. 


Pear, Berr LiNcorw. Iatrogenic intraspinal 
epidermoid sequestration cysts. Radiology, 
Feb., 1969, 92, 251-254. (Address: 3705 East 
Colfax Avenue, Denver, Colo. 80206.) 


Epidermoid sequestration cysts result from the 
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inclusion of ectodermal elements in abnormal loca- 
tions. Growth occurs from the accumulation of epi- 
thelial debris within the cyst. These cysts may be 
congenital or acquired. Acquired cysts may be either 
post-traumatic or iatrogenic. 

The author reports 3 examples of iatrogenic epider- 
moid sequestration cysts of the spinal canal following 
lumbar puncture or diskography. These 3 cases bring 
to I8 the number recorded in the English language 
literature since 1956. Discovery of the cysts has been 
from 21 to 23 years following the apparent time of 
implantation of fragments of skin at the time of 
lumbar puncture. 

Congenital epidermoid and dermoid cysts occur 
frequently with other stigmata of congenital malfor- 
mation, may be found anywhere from the cervical 
cord to the cauda equina, and may be extradural, 
intradural or intramedullary. Iatrogenic sequestra- 
tion cysts have almost uniformly occurred in the 
region of the cauda equina. 

The roentgenographic diagnosis of the iatrogenic 
cysts has been limited to their myelographic mani- 
festations. Myelography has revealed one or more 
ovoid tumors occasionally showing a mottled and 
flaky surface. These tumors have been found char- 
acteristically posterior to a disk space and have shown 
a varying degree of adherence to the nerve roots and 
arachnoid. No bone changes have been recorced, 
differentiating them from the congenital variety 
which may show widening of the spinal canal, 
atrophy of the pedicles and laminae, posteriorscallop- 
ing of the vertebral bodies, spina bifida, diastemato- 
myelia, dermal sinuses, and occasionally calcification. 

The differential diagnosis should include among 
other lesions neurofibroma and ependymoma when 
the lesion is intradural in location, and extruded 
disk, metastatic neoplasm, and myeloma when the 
lesion is epidural. 

The author states that iatrogenic cysts should be 
considered in the differential diagnosis of cauda 
equina lesions, particularly if there is a past history 
of lumbar puncture.—Donald N. Dysart, M.D. 


SKELETAL SYSTEM 


Beats, Ropney K. Hypochondroplasia: a re- 
port of five kindreds. 7. Bone & Joint Surg., 
June, 1969, 57-4, 728—736. (From: Crippled 
Children's Division and the Department of 
Orthopaedic Surgery, University of Oregon 
Medical School, Portland, Oregon.) 


This is a form of short-limbed dwarfism with mini- 
mal clinical deformity. The expected adult height is 
127-152 cm. The trunk is stocky and the hands and 
feet broad. There is minimal generalized relaxation 
of the joints. There is limitation of extension of the 
elbow and of supination of the forearm. The skull 
tends to be rectangular with a mild frontal bossing. 
All the adults had mild joint pain with exercise. 
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Mental retardation was present in 2 cases. Three 
women delivered, 2 by cesarean section, and 1 had 
a prolonged difficult labor. 

Genetic transmission is suggested to be by autoso- 
mal dominant inheritance. 

Twelve cases were reviewed. The roentgen changes 
in the extremities include slight flaring at the meta- 
physeal-epiphyseal junction of the long bones, par- 
ticularly at the knees. There is usually mild meso- 
melia. The spine articulates low on the sacrum, 
which tends to be horizontal. The posterior margins 
of the lumbar bodies are slightly concave. The pelvis 
shows a normal iliac flare with large sacrosciatic 
notches. The femoral necks are shortened. There is 
usually a varus deformity of the ankle with an elon- 
gated distal fibula. The talus shows slight flattening 
with foreshortening of the neck. The ulna is short 
at the wrist, with a bulbous radial enlargement of the 
distal metaphysis and an elongated styloid process. 
The changes in the fibula, ulna and vertebrae are the 
earliest roentgen changes; they are not present in 
infancy or early childhood, so the diagnosis may be 
difficult until the characteristic growth pattern and 
roentgen changes develop. 

A differential diagnosis from achondroplasia, me- 
taphyseal dysostosis and dyschondrosteosis is pre- 
sented. Photographs and roentgenographic reproduc- 
tions are included to demonstrate the pertinent find- 
ings.—M. E. Mottram, M.D. 


TaNNER, J. M., and Haw, T. J. Low birthweight 
dwarfism with asymmetry (Silver's syn- 
drome): treatment with human growth hor- 
mone. Arch. Dis. Childhood, Apr., 1969, 44, 
231-243. (From: Department of Growth and 
Development, Institute of Child Health; and 
The Hospital for Sick Children, London, En- 
gland.) 


The eponyms, Silver's syndrome and Russel's syn- 
drome refer to children with a low birth weight, 
short stature throughout childhood, asymmetry of 
the head, trunk or limbs with one arm or leg longer 
or wider than the other, and short incurved fifth 
fingers. There are, in addition, several other abnor- 
malities consisting of a small triangular face, a 
mouth with turned-down corners and a small man- 
dible. Occasionally there is syndactyly of the toes 
and café-au-lait patches on the skin. There is relative 
overlap in the two syndromes, the only differentiat- 
ing feature being lack of asymmetry in Russel's syn- 
drome. 

The authors report 6 children with this syndrome, 
4 of whom had, in addition, bilateral pseudo-epi- 
physes at the base of the second metacarpal and 1 a 
true supernumerary epiphysis. Two of the children 
were treated with human growth hormone and re- 
sponded with a significant increase in rate of height 
growth. 

The authors also review in detail the existing 
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literature relative to this rare syndrome.—S. A. 


Kaufman, M.D. 


Banta, Jonn V., and NricHors, OLIVER. Sac- 
ral agenesis. 7. Bone & Joint Surg., June, 
1969, 57-4, 693—703. (From: Orthopaedic 
Hospital, 2400 South Flower Street, Los 
Angeles, Calif. 90007.) 


Seven cases of sacral agenesis are reported. These 
range from total agenesis below Lr or L2, to uni- 
lateral sacral agenesis and lumbar hypoplasia. There 
was no evidence of familial or genetic etiology and 
chromosome analysis was normal. Five out of 9 pre- 
viously reported cases from Czechoslovakia linked 
fat-solvent exposure during pregnancy to sacral 
agenesis. Maternal diabetes has also been reported 
as linked to sacral agenesis in several previously re- 
ported series. Four of these 7 patients had mothers 
with a definite history of diabetes. There was a high 
incidence of complications at delivery. 

In cases of complete lumbosacral agenesis, roent- 
genograms show a narrowed pelvis with collapse of 
the iliolumbar articulation. The lower extremities 
are small and may be cone-shaped. The hips are 
abducted in the coronal plane. Severe flexion de- 
formities of the hips and knees are common and 
there are popliteal webbs. The feet usually show 
calcaneovarus or equinovarus deformities. When the 
lower lumbar vertebrae are present, there is usually 
iliolumbar stability with synarthrosis or a sacraliza- 
tion of the last lumbar segment. Associated mus- 
culoskeletal anomalies are frequent and visceral ano- 
malies are reported to be present in 35 per cent of 
the cases. There is usually bladder and bowel in- 
continence. 

Four cases of the present series had severe de- 
formities with total lumbosacral agenesis below the 
first or second lumbar segment. One of these patients 
refused therapy, but the other 3 had serial corrective 
casts and braces with repeated anterior supracondilar 
wedge osteotomies and 1 also had tibial osteotomies. 
These 3 patients all retained their legs and walked 
with the aid of braces and crutches. 

When propioception is present, the authors urge 
preservation of the lower extremities rather than 
amputation and prostheses.—M. E. Mottram, M.D. 


Conway, James J., and Cowgrr, Henry R. 
Tarsal coalition: clinical significance and 
roentgenographic demonstration. Radiology, 
M/March, 1969, 92, 799-811. (From: Chil- 
dren’s Memorial Hospital, 2300 Children’s 
Plaza, Chicago, Ill. 60614.) 


Tarsal coalition is the union of two or more tarsal 
bones into a single structure. This union may be 
fibrous, cartilaginous, or bony and may be either 
congenital or acquired. 

Tarsal coalition and its demonstration roentgeno- 
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graphically has been a difficult problem technically. 
The authors deal at length with the proper technique 
for the evaluation of the two most common coali- 
tions, calcaneonavicular (CN) and talocalcaneal (TC), 
both associated with a spastic painful foot. Talona- 
vicular (TN) and calcaneal cuboid (CC) coalitions 
are much rarer. 

The roentgenographic evaluation of a rigid spastic 
foot requires proper oblique views tailored for the 
patient to exclude a CN coalition. A solid bony union 
is usually no problem. A fibrous or cartilaginous 
coalition can be suspected if: (1) the cortical sur- 
faces of these bones are indistinct or irregular; (2) 
the head of the talus is hypoplastic; or (3) the cal- 
caneus and navicular bones which do not ordinarily 
articulate are in proximity. The authors do not think 
that tomography is necessary to make the diagnosis 
of CN coalition. 

TC coalition has certain associated changes in the 
talus best seen in the standing lateral view. These 
are: (1) beaking of the head of the talus (also called 
lipping, spurring, molding, and cresting). This beak- 
ing is also seen in rheumatoid arthritis, acromegaly, 
hypermobile flat foot, long term follow-up of a Grice 
procedure, and cast correction of club foot; (2) 
broadening of the lateral process of the talus (this is 
heretofore undescribed in TC coalition); and (3) 
narrowing of the posterior talocalcaneal facet. At 
least one of these signs was found in all of the au- 
thors’ 24 cases of TC coalition. 

Axial views at variable angles determined from the 
standing lateral roentgenogram and tomography of 
the foot in the lateral position have both been useful 
to the authors in demonstrating TC coalition. Tomo- 
graphy is necessary to exclude anterior facet TC 
coalition. 

Talonavicular (TN) and calcaneal cuboid (CC) 
coalitions are readily demonstrated in routine views 


of the foot.—fohn P. Eberts, M.D. 


NILSONNE, Urr, and GórHrIN, Gustar. Des- 
moplastic fibroma of bone. Acta orthop. scan- 
dinav., 1969, 40, 205-215. (From: Orthopae- 
dic Clinic, Karolinska Institutet, Stockholm, 
Sweden.) 


Nine cases of desmoplastic fibroma are reported 
bringing the total of registered cases to 24 since 
Jaffe described this lesion in 1958. 

It is a benign tumor showing a cyst-like trabecu- 
lated pattern. Although previous cases have usually 
been located in the metaphyses, 7 of the 9 cases re- 
ported here were in the pelvic bones or scapula. 

The histologic criteria of Jaffe were used in the 
diagnosis of these cases. There was homogeneous 
fibrous tissue with interlacing fibrilar bundles. There 
were no myxoid or chondroid elements. One case 
showed osteoid tissue, but this was 1 month follow- 
ing fracture. 

In these 9 cases, § were 30 years of age or under. 
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There were 5 females and 4 males. The symptoms 
were nonspecific with slight to moderate pain. Roent- 
genograms showed the lesions to be lytic, central 
and often trabeculated. As the tumor expanded, the 
cortex thinned. In the flat bones the lesions were 
polycystic with a sclerotic periphery. 

Resection was done in only 1 case; 5 had curett- 
age, and 3 curettage and bone grafts. 

The differential diagnosis includes a well-differ- 
entiated fibrous sarcoma, chondromyxoid fibroma, 
nonossifying fibroma and fibrous dvsplasia.—M. E. 
Mottram, M.D. 


BLoop AND LYMPH SYSTEM 


Huau, Aran E. The distribution and dispersal 
of contrast-medium injected from catheters 
into vessels: a studv using ultra-short expo- 
sure radiography. C/in. Radiol., Apr., 1969, 
20, 183-191. (From: Department of Radio- 
diagnosis, North Stafts, Royal Infirmary, 
Stoke-on-Trent, England.) 


This study was performed in order to report in 
detail the mixing characteristics of various catheter 
systems using ultrarapid radiography. 

Injections were made to study flow systems which 
allowed extrapolation into portions of the arterial 
system in which flow was pulsatile, while still re- 
taining some relevance even when diastolic flow re- 
versal occurred. 

Injections were made into clear plastic tubes, one 
end of which was attached to a mixer type outlet 
which allowed air bubble clearance, and by adjust- 
ing flow rates, laminar or turbulent flow could be 
obtained. The catheter was placed in the tube. In all 
cases a green Kifa £o cm. catheter with a mean in- 
ternal diameter of 1.3 mm. was used. The ends were 
either blunted without side holes or tapered with 4 
radial pointed side holes 2-3 cm. from the tip. 

A Viamonte-Hobbs injector was used. The ultra- 
rapid exposures were obtained by using a l'exitron 
end-emission tube energized by a condensor giving 
a constant exposure time of 30 nanoseconds. 

The rate of injection and the nature of the main- 
stream appeared to be the 2 general factors con- 
trolling the amount of contrast mixing. 

The rate of injection in turn appears to be deter- 
mined by several factors. The first is the amount of 
fluid injected in a given time. The optimum mix- 
ing occurs when the rate of injection is of the same 
order as the rate of flow in the tube. When the rate of 
injection is slow, then complete mixing does not 
occur. The second factor is concerned with the ve- 
locity of the contrast jet. The speed of the stream 
around the jet of contrast medium appears to be 
determinate. When the jet points with the main 
flow, the jet persists longer allowing more turbu- 
lence; therefore, greater mixing. Retrograde injec- 
tions then result in a stream being brought to rest 
more rapidly and thus less turbulence and less mix- 
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ing occurs. The injected fluid may pass sidewards 
into the periphery of the mainstream. The forma- 
tion of vortices also contributes to mixing. A vortex 
occurs when some of the velocity of the jet is im- 
parted to the fluid around it due to the viscous na- 
ture of the fluids, and the motion induced in the 
surrounding fluid results in circular flow. As these 
vortices are shed, more fluid is brought into contact 
with the jet itself thus encouraging additional mix- 
ing. Another factor which appears to be significant 
is the injection of contrast medium in the axis of the 
stream as opposed to the injection of contrast me- 
dium towards the vessel wall as occurs with laterally 
placed side holes. The former results in increased 
mixing and the latter results in poor mixing due to 
the fact that large amounts of contrast medium are 
forced into slow moving or stationary fluid at the 
boundary layer peripherally. This suggests that in a 
main vessel, lateral side holes tend to inhibit ade- 
quate mixing. 

The second general factor, the nature of the main- 
stream, consists of 2 important factors. The first 1s 
concerned with turbulent flow. Indeed a turbulent 
flow facilitates mixing as has been shown in the ex- 
periments described in this paper. However, the de- 
gree of mixing also appears to depend upon the 
penetration of the contrast medium into the boun- 
dary layers, although this is less in turbulent flow 
than in linear flow. Penetration is increased when the 
injected jet points toward the wall of the vessel con- 
tributing to decreased mixing. Injection rates ex- 
ceeding 20 ml. per second may double physiologic 
How rates which can increase the turbulence. Volume 
of injection is also important, particularly in retro- 
grade flow. Injection at 20 ml. per second produced 
retrograde flow around the jet even when the injec- 
tion was made downstream; upstream injections 
produced contrast medium penetration of several 
centimeters. 

As one would expect, laminar flow results in a 
greater tendency to contrast medium separation 
than occurs in turbulent flow. This is especially sig- 
nificant with various flow streams and becomes in- 
creasingly more important distal to the injection. 
Once again the boundary layer adds increasingly to 
the contrast material layering in laminar flow. Retro- 
grade injections produce slightly less contrast me- 
dium stasis than injections made in the direction of 
flow. 'This is more than likely due to the reversal of 
direction of the injected fluid which disperses the 
contrast material to the more rapidly moving por- 
tions of the mainstream. Once the contrast medium 
has reached the boundary layer it can linger in the 
dependent portion of the vessel for several seconds 
and occasionally even well marked wave formation 
will occur on the surface of the contrast medium 
supposedly due to frictional drag exerted on the 
separated contrast medium by the moving fluid 
adjacent to it. This resulting interphase actually 
forms a new slow moving boundary layer adding 
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further to the difficulty of mixing. The zone of sta- 
tionary fluid formed around the catheter reduces the 
cross-sectional area, therefore increasing the net 
fluid velocity slightly. This tends to promote mixing. 

The authors do not feel that the use of ultrashort 
exposures in clinical angiography is beneficial at this 
point. 

Roentgenograms in 2 dimensions only demonstrate 
layering. The so-called sleeve formation of contrast 
medium in the boundary layer as would occur could 
only be identified by so-called tram-lining. This re- 
sults if the amount of contrast medium present in 
the vessel is insufficient to absorb completely the 
roentgen-ray beam or if the outline of the vessel ap- 
pears sharp as compared to vessels elsewhere. 

The degree of stasis is felt by the authors to be 
generally underestimated and they feel that recog- 
nizing boundary layer stasis would be important in 
this estimation. 

Since the nature of the stream is difficult to in- 
fluence one must concern himself with the nature of 
the injection. It is suggested that high velocity jets 
should be used and one should use higher pressures 
and smaller bores. The use of a large quantity of 
contrast medium with a low iodine content is sug- 
gested in that a greater velocity of the jet and a 
greater surface area of the bolus could be provided. 
The use of side holes, except in selective catheteriza- 
tion of branch vessels, should probably be de-em- 
phasized and only used in retrograde injections. 
High iodine content in a contrast medium increases 
viscosity and specific gravity which facilitate pene- 
tration into the boundary layer, increasing the 
amount of contrast medium layering and decreasing 
mixing. 

In conclusion, the authors feel that we have not 
yet recognized complete mixing due to the inherent 
limitations of the roentgenographic method and that 
continued evaluation is necessary.—fames R. Ste. 
venson, Major MC 


CoHEN, LAWRENCE S., Kokko, Juma P., and 
WirLIAMs, Witiis H. Hemolysis and hemo- 
globinuria following angiography. Radiology, 
Feb., 1969, 92, 329-332. (From: Cardiopul- 
monary Division, University of Texas South- 
western Medical School, 5323 Harry Hines 
Boulevard, Dallas, Texas 75235.) 


Cardiac catheterization with angiography fre- 
quently is essential in the diagnosis of congenital and 
acquired heart disease. A number of complications 
can be associated with the procedure but, to date, 
only one previous report has documented hemolysis 
and hemoglobinuria following angiocardiography, 
both of which occurred in infants. 

The authors report 3 additional examples of this 
complication in children, each successfully managed 
by prompt recognition and institution of appropriate 
therapy. 
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The oldest child was a 12 year old female with a 
heart murmur whose pre-catheterization hemoglobin 
level was normal. The child underwent right heart 
and transseptal left heart catheterization which re- 
vealed idiopathic hypertrophic subaortic stenosis. 
After the hemodynamic measurements, left ven- 
triculography was performed with an injection of 
sodium and meglumine diatrizoate. The first post- 
catheterization urine sample 1 hour later was brown, 
and examination revealed hemoglobinuria. 

The other 2 children, an 8 year old boy and a 6 year 
old girl, both with transposition of the great vessels 
and polycythemia, were subjected to cardiac cathe- 
terization and left ventricular injection of sodium 
and meglumine diatrizoate. In each, the first urine 
specimen after the catheterization was brown, and 
examination revealed large amounts of hemoglobin. 

All 3 patients received prompt, aggressive treat- 
ment with diuresis from intravenous fluids and at- 
tention to urine alkalinity, and all had recovered in 
48 to 52 hours. 

The pathogenesis of other adverse reactions to 
contrast media may be related to the hypertonicity 
or to the hematologic consequence of hypertonicity 
with aggregation and agglutination of red blood 
cells. However, the hemolysis and hemoglobinuria 
described in this report represents a somewhat differ- 
ent problem in the rapid intravascular injection of 
large amounts of contrast media. Experimental he- 
molysis and hemoglobinuria have been produced by 
the infusion of hypertonic solutions of sodium chlo- 
ride, urea and glycerol. Therefore, Sóderstróm's hy- 
pothesis of ‘paradoxical hypotonic hemolysis” offers 
a possible explanation for the experimentally ob- 
served hemolysis and hemoglobinuria. Red blood 
cells incubated i” vitro in a hypertonic solution will 
not only lose water but will gain solute. When once 
again placed in an isotonic solution, the cells absorb 
water in excess of that originally lost, become swollen 
and consequently are more readily hemolized. The 
authors suggest that the sequence of events following 
the injection of contrast material may be comparable. 
The risk of this complication must, therefore, be 
recognized in any patient with polycythemia who 
receives angiographic contrast material. 

The authors emphasize that the therapeutic ap- 
proach regarding hemolysis should be directed to- 
ward prevention as well as prompt recognition and 
treatment. Prevention should include adequate in- 
travenous hydration before and during cardiac ca- 
theterization, and the use of low-molecular-weight 
dextran may be of assistance by decreasing red blood 
cell viscosity. Once hemolysis occurs, several ma- 
neuvers must be considered. In the absence of renal 
shutdown, intravenous fluids should be given to 
achieve maximum diuresis. Also, the urine should be 
made alkaline, since hemoglobin is more soluble in 
alkaline medium and precipitates in an acid medium. 
Therefore, supportive measures with the attention 
focused upon renal function help to ensure favorabie 
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outcome following this complication —Edward B. 


Best, M.D. 
Witson, K. W., RoniNsow, D. C., and HacK- 


inc, P. M. Portal hypertension in childhood. 
Brit. T- Surg., Jana 1969, 56, 13-22. (Ad- 
dress: K. W. Wilson, Senior Surgical Regis- 
trar, The Royal Victoria Infirmary, New- 
castle upon Tyne, England.) 


Hemorrhage from esophageal varices is the most 
common cause of major hematemesis occurring in 
childhood. 

Extrahepatic obstruction due to portal venous 
thrombosis was the most frequent cause of portal 
hvpertension in a series of 14 children ranging in age 
from 4 months to 11 years. Intrahepatic obstruction 
due to congenital hepatic fibrosis was present in 4 
children. A common cause of portal vein thrombosis 
is due to spread of phlebitis or thrombosis from the 
umbilicus. This may follow sepsis of the umbilicus 
or umbilical vein catheterization during exchange 
transfusions. 

A thrombosed portal vein may remain completely 
blocked or may become recanalized. The symptoms 
of abdominal distention and ascites, which may pre- 
sent at first, will gradually diminish as the colla- 
teral vessels develop. Hematemesis which in some 
instances followed the ingestion of salicylate prepa- 
rations was the most common presenting symptom 
in this series. Pallor and abdominal enlargement due 
to splenomegaly was seen occasionally before the 
first major bleeding occurred. 

Roentgenologic studies revealed the appearance 
of the portal tree in cases where portal hypertension 
was due to thrombosis and cavernous replacement 
of the portal vein. The formation of a spontaneous 
shunt with disappearance of varices which were pre- 
viouslv visible could also be demonstrated. 

Esophageal transsection or splenectomy and gas- 
tro-esophageal devascularization were performed in 
patients with extrahepatic obstruction, and a portal 
caval shunt, when possible, in those with intrahepa- 
tic obstruction. Recurrent bleeding was frequent, 
although several patients have been followed for 
several years and have remained free of hemorrhage. 


—S. A. Kaufman, M.D. 


CAMPBELL, DuprEv K., and Austin, RAYMOND 
F. Seat-belt injury: injury of the abdominal 
aorta. Radiology, Jan., 1969, 92, 123-124. 
(From: Department of Radiologv, Naval 
Hospital, St. Albans, N. Y.) 


A number of types of serious intra-abdominal in- 
juries have been recorded, such as: rupture of the 
spleen, of a pregnant uterus, pancreas, duodenum, 
jejunum, ileum, cecum, or of the sigmoid colon; 
laceration of the mesentery; avulsion of the omen- 
tum; contusion of the kidney and bladder; and ob- 
struction of the ileum due to adhesions. 


NOVEMBER, 1969 


The authors report a case of a 24 year old Cau- 
casian male with dissection of the wall of the abdo- 
minal aorta. This was caused by a pick-up truck 
overturning 7 times from side to side down a 70 foot 
cliff. The patient was not unconscious and removed 
himself from the truck, but was not taken to a medi- 
cal facility until 6 hours later. 

He was operated upon after a work-up which in- 
cluded an abdominal tap revealing gross blood that 
did not clot. At surgery, laceration of the mesenteric 
arteries to the small bowel, laceration of the inferior 
vena cava, and devitalized and crushed portions of 
the hepatic flexure, sigmoid colon and a portion of 
the small bowel were found. Roentgenograms re- 
vealed a wedge fracture of L1. The patient did well 
except for a colocutaneous fistula which was closed 
subsequently. 

About 5 months later he had surgery for a me- 
chanical obstruction of the small bowel and did well 
postoperatively. 

Approximately 6 weeks later, after more symp- 
toms, a bruit and a vague pulsating mass in the 
epigastrium were observed. An aortogram showed 
an anterior intimal flap of the aorta just distal to the 
inferior mesenteric artery, a posterior intimal flap of 
the abdominal aorta just proximal to, and an intimal 
flap of the right common iliac artery just distal to 
the aortic bifurcation, with the abdominal aorta 
dilated between the 2 inferior intimal flaps. 

Corrective surgery was performed. Several stric- 
tures of the superior mesenteric artery were found to 
account for the bruit. The patient made an unevent- 
ful recovery. 

A review of the literature revealed this to be the 
first such injury to be reported.—C. T. Edmondson, 


RepMan, HELEN C., and REUTER, STEWART R. 
Angiographic demonstration of surgically 
important vascular variations. Surg., Gynec. 
E Obst., July, 1969, 729, 33-39. (From: De- 
partment of Radiology, University of Michi- 
gan and Wayne County General Hospital, 


Eloise, Mich.) 


Selective visceral angiography has become an im- 
portant roentgenographic method in the establish- 
ment of a specific diagnosis in the evaluation of in- 
tra-abdominal masses, bleeding vascular disease and 
trauma. Prior to extensive resections, transplanta- 
tions, and portal decompression, angiography will 
give valuable information which may alter the sur- 
gical approach and lower the postoperative compli- 
cation rate. 

Vascular anomalies, postoperative vascular 
changes, atherosclerotic disease, and metastatic dis- 
ease are situations in which this technique provides 
valuable preoperative information. 

In cholecystectomy and in radical subtotal gas- 
trectomy, an anomalous right or left hepatic artery 
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may be inadvertently ligated unless its presence is 
known. 

The arterial supply of the colon is variable and 
the presence or absence of various collateral arteries 
may determine the type of resection possible in the 
extensive colon operations for carcinoma or diverti- 
culitis or in colon transplant operations for esopha- 
geal stricture, atresia or carcinoma. 

Prior to surgical decompression of portal hyper- 
tension, the anatomic features of the portal svstem 
can be sometimes best evaluated by this technique. 

Atherosclerotic disease involving the origin of the 
inferior or superior mesenteric arteries, if known 
prior to surgery, may prevent such problems as liga- 
tion of the gastroduodenal artery, which mav be a 
major collateral vessel with the production of ische- 
mia of the bowel or liver. 

The detection of liver metastasis prior to surgery 
may change the preoperative plan from an extensive 
radical resection to a palliative procedure. 

The complications of angiography are low; the 
authors have had 6 major complications in 1,700 
patients. The risk is considered low, relative to the 
importance of the information gained.—J7Z. T. Mc- 
Laughlin, M.D. 


Tucker, W. G., and Perrett, L. V. Traumatic 
aneurysms and traumatic arterlovenous fis- 
tulae. Australasian Radiol., Feb., 1969, 73, 
80-87. (From: X-ray Departments of the 
Queen Elizabeth Hospital and Royal Ade- 
laide Hospital, Adelaide, Australia.) 

Seven cases of traumatic aneurysms and traumatic 
arteriovenous fistulae are reported. With these ex- 
amples of various types of communication between 
arteries and veins in view, the article reviews the 
literature and gives a detailed description of the dif- 
ferent types of such communications. 

Numerous diagrams and reproductions of roent- 


genograms accompany the article.—Yohn H. Harris, 
M.D. 


Tart, R. D., Roperrs, SHIRLEY, and McLean, 
K. H. Budd-Chiari syndrome with anomalous 
hepatic venous drainage: a case report. 
Australasian Radiol., Feb., 1969, 73, 93-95. 
(From: Departments of Diagnostic Radiol- 
ogy and Medicine, Monash University, 
Prince Henry’s Hospital, Melbourne, Aus- 
tralia.) 

Obstruction of the hepatic veins is a rare condition 
causing the Budd-Chiari syndrome with hepato- 
megaly, ascites and jaundice. 

The authors report the case of a 42 year old female 
with occlusion of superior hepatic veins and the in- 
ferior vena cava by metastatic carcinoma in the 
liver. 

Reproductions of 2 inferior venacavograms are 
presented which demonstrate an unusual transhe- 
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patic collateral circulation via a lower hepatic vein 
into the inferior vena cava.—Yohn H. Harris, M.D. 


RADIOISOTOPES 


LEHNECHE, B., Veror, R., TRaN-MiNH, V., 
Dvrorix, V., and GuicHarp, M. C. Carto- 
graphie pulmonaire (premiers résultats). 
(Lung scintigraphy [preliminary results].) 7. 
de radiol., d'électrol. et de méd. nucléaire, 
Oct., 1968, 49, 687—702. (From: Service des 
Isotopes du Centre Léon-Bérard, Lyon, 
France.) 

Intravenous injection of macro-aggregates of hu- 
man serum tagged with I?! (M.A.I.?!) produces a 
transient pulmonary concentration by means of em- 
bolization in the capillary network. The radioactive 
agent can thus be applied to pulmonary pathology 
photoscanning studies. 

The authors discuss the fate of this M.A.I.?! in 
dogs and humans, as well as the toxicity and radia- 
tion hazards. The technique employed and the ap- 
pearance of the normal photoscans are described. 
This method is appraised as simple, painless, and 
innocuous. Owing to the very low radiation level, the 
examination can be repeated 1f indicated. 

Lung M.A.IL.?' scintigraphy may be of great 
diagnostic help whenever the clinical findings or 
electrocardiography suggest pulmonary embolism. 
If the diagnosis is already established, this type of 
lung photoscanning is useful in mapping the extent 
of the “avascular areas." 

In the case of a known pulmonary carcinoma, 
gamma-scintigraphy may determine the degree of 
local and regional extension of the neoplastic process, 
and this provides the most valuable complementary 
information in the planning of the treatment. If the 
diagnosis of pulmonary carcinoma has not yet been 
ascertained by bronchoscopy or biopsy, M.A.I. 
scanning may orientate the diagnosis toward bron- 
chial malignancy, if it shows that a whole lung has 
turned cold, that is, devoid of circulation. 

Investigation of emphysema by means of lung 
photoscanning completes the roentgenographic find- 
ings and other pulmonary function tests. It also 
offers means of evaluating the therapeutic results in 
various diseases such as embolism, cancer, superior 
vena cava syndrome, cardiac diseases, etc. This 
simple and harmless procedure 1s usually preferable 
to pulmonary angiography which is more complex 
and at times even impractical. 

Pulmonary M.A.I.?' scintigraphy has its diag- 
nostic limitations, in the sense that abnormalities are 
not pathognomonic and do not disclose the cause. In 
contradistinction to hot zones in the thyroid gland, 
for instance, M.A.I.?' scintigrams of the lungs 
visualize only cold areas, that is, different degrees of 
obstacles to the blood-flow from partial to complete 
suppression. The intrinsic or extrinsic mechanism 
responsible for compression of blood vessels cannot 
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be assessed. A lung carcinoma may produce the same 
appearance of blood supply shut-down as does pul- 
monary embolism. 

On the other hand, radioactive Hg!” as an agent 
for lung scanning offers better possibilities as regards 
detection and localization of carcinoma because the 
neoplastic tissue retains larger amounts of mercury 
than the normal surrounding parenchyma. 

The results obtained by intravenous injection of 
M.A.IL may be corroborated and improved by 
subsequent use of radioactive aerosols such as col- 
loidal gold (Au!) or technetium (Tc). These 
agents serve more specifically to determine the dis- 
tribution of pulmonary ventilation and seem to pro- 
vide information more comparable to roentgenologic 


changes.—H. P. Lévesque, M.D. 


Bernopou, J., Beck, C., Freour, P., and 
BrLaNQuET, P. Comparative evaluation of 
pulmonary function by isotope imaging, 
angiopneumography and differential broncho- 
spirometry. NM, J. Nuclear Med., Apr., 
1969, Z0, 174-176. (From: Centre Xavier- 
Arnozan, Pessac, France and Hôpital Saint- 
André, Bordeaux, France.) 


The instrument system employed consisted of an 
Anger scintillation camera and an intertechnique 
numerical analysis and display unit, containing a 
4,096-channel ferrite-core memory in which data are 
stored according to their spacial distribution in the 
Anger camera image. 

A tracer dose of 150 uc I?! HSA macroaggregates 
was given, and within 3 minutes between 200 and 350 
counts/channel were stored. 

The lung images were then arbitrarily divided into 
6 equal areas of identical shape, and the information 
contained in the appropriate memory units was 
transferred to a magnetic-tape calculator. These 
counts were integrated and re-entered in the memory 
for quantitating. 

Fifty-seven patients with measurable perfusion 
defects were also studied by pulmonary arteriog- 
raphy, and 46 of these were also studied by differ- 
ential bronchospirometry. 

There was a fairly good correlation between 
bronchospirometry and perfusion lung scanning, and 
the usual group of cases showing differences between 
radionuclide perfusion studies and pulmonary ar- 
teriography was observed. 

The authors believe that their method should be 
extended to include ventilation scintigraphy as 


well.—Frederick J. Bonte, M.D. 


Hemmant, A. The site of iron absorption in the 
gastrointestinal tract: as studied by a remote- 
control intestinal capsule. German Med. 
Monthly, Dec., 1968, 73, 569-573. (From: 
The Department of Medicine, University of 
Bonn, Bonn, Germany.) 


NOVEMBER, 1969 


The author used a plastic capsule which could be 
made to discharge its contents remotely in a high 
frequency field to study the site of iron absorption in 
the gastrointestinal tract. The capsule contained 2 
springs which were compressed by a plug of Wood’s 
metal. The test substance was injected into a cham- 
ber in the capsule. The high frequency field heated 
the metal causing it to melt (Wood’s metal melts at 
47°C.), thus releasing the springs which caused the 
chamber to empty. 

Forty normal subjects were studied. Five micro- 
curies of Fe?? as ferrous citrate was injected into the 
capsule. The capsule was given 2 hours after break- 
fast with a small amount of contrast medium. The 
capsule ingestion was followed by roentgenographic 
control, and when :t was in the ileum, the patient was 
placed in a high frequency field. The capsule empty- 
ing was checked by a roentgenogram. Five milliliter 
samples of blood were taken immediately, and at 1, 
3, 5, and 24 hours. The activity of the samples was 
measured, converted to activity counts for the whole 
circulating blood volume, and related to the total 
amount of radioactivity administered. Blood volumes 
were determined isotopically in overweight and 
underweight subjects. 

The second dose of Fe? was given orally at least 3 
weeks after the first dose, or after further measure- 
ments had shown that no radioactivity was present. 
The percentage of activity absorbed was calculated 
the same as in the first study. 

The quantity of radioiron circulating in the total 
blood volume in the 2 studies was compared. The re- 
sults confirmed that the main site of iron absorption 
was in the duodenum and upper jejunum, and that 
the absorption or iron in the ileum and colon was 
only minimal. 

The capsule is useful in testing the absorption of a 
substance in the ileum and colon when the absorp- 
tion and, to some extent, the digestive function of 
the upper portion of the small intestine have been 


excluded.—Charles W. Cooley, M.D. 


RosENTHALL, LEONARD, and CHARTRAND, Ray- 
MONDE. Radionuclide imaging of the bone 
marrow. Canad. M. A. J., Jan. 11, 1969, 700, 
§4-61. (From: Division of Nuclear Medicine, 
The Montreal General Hospital, Montreal, 
Quebec, Canada.) 


Radionuclides have made possible the visualiza- 
tion of bone marrow in vivo and the estimation of its 
extension and replacement by disease processes. 
There are 2 groups of agents that can be used: (1) 
radioiron (Fe?? and Fe?) which is concentrated by the 
erythroid cells; and (2) radioactive colloids (tech- 
netium ggm sulfide colloid, indium 113m colloid, 
microparticles of albumin tagged with technetium 
ggm and colloidal radiogold) which are concentrated 
by the reticuloendothelial system. Five to ten per 
cent of the colloids are deposited in the bone marrow, 
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and the rest is deposited in the liver and spleen. 
Technetium ggm sulfide colloid (Tc9"SC) and 
indium 113m colloid are the more desirable agents, as 
their short half lives give an absorbed bone marrow 
dose of about 0.5 rads per 10 me. Colloidal radiogold 
was used initially and 3 me produced a marrow 
absorbed dose of about 10 to 20 rads. 

It has been shown experimentally that the radio- 
colloids are deposited in hematopoietically active 
areas of marrow and can be used indirectly to study 
bone marrow activity. 

Tc9"SC was used in 150 cases, including 45 nor- 
mals as controls, to study the bone marrow in a 
variety of disorders, including several types of 
anemia, polycythemia, myelofibrosis, myeloprolifera- 
tive disease, chronic hemorrhage, leukemias, cirrho- 
sis, multiple myeloma, metastatic bone disease, and 
Paget’s disease. 

An amount of 250 mg. of potassium perchlorate 
was given to block the uptake of Tc??" by the thy- 
roid; ro mc Tc??"SC was given intravenously, and 
scanning was commenced in 30 minutes. Tc?""SC 
concentrated normally in the ribs, spine, shoulders, 
heads of the humeri and femora, and in the skull. The 
greatest concentration was in the lumbosacral spine. 

The results in the hematologic disorders were not 
constant, and this was thought to be due to the in- 
ability to detect central marrow expansion which 
occurs at the expense of the adjacent fatty marrow 
before peripheral invasion takes place. The various 
sites of increased marrow activity were well shown in 
several scans. Four cirrhotic patients showed long 
bone extension. Radiation therapy suppresses the 
reticuloendothelial system, and it is difficult or 1m- 
possible to detect metastases within the treatment 
field. There was no localization of the colloid in areas 
of Paget's disease. 

Bone mairow imaging can be useful in: (1) showing 
intramedullary metastases where the colloid is nor- 
mally concentrated; (2) localization of active bone 
marrow after treatment for neoplasia; (3) deter- 
mining sites for bone marrow aspiration; and (4) 
showing a decreased blood supply to an extremity 
after an injury.—Charles W. Cooley, M.D. 


Parsons, Vicror, Wittiams, Margery, HILL, 
Davip, Frost, PAMELA, and LAPHAM, AVRIL. 
Strontium-85 scanning of suspected bone 
disease. Brit. M. F., Jan. 4, 1969, 7, 19-23. 
(Address: Dr. Victor Parsons, Senior Lec- 
turer in Medicine, King's College Hospital, 
London S. E. 5, England.) 


Bone scanning with radioisotopes has been used 
for several vears in the early diagnosis of bone pain 
and lesions of bone. Ca" and Sr* were the first 
isotopes employed. The short-lived cyclotron pro- 
duced isotopes Sr" and F3 permitting larger quanti- 
ties of the isotope to be given, enabling the over-all 
scanning time to be shortened, and at the same time 
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reducing the radiation dose by a factor of 200. The 
main disadvantages of the short-lived isotopes are 
their general unavailability and that serial scannings 
cannot be done over a period of days or weeks. 

The present study had the following objectives: (1) 
detection of bone lesions in patients with a past his- 
tory of neoplastic disease where the symptoms sug- 
gested a bone metastasis; (2) detection of possible 
bone metastases in patients presenting with bone 
pain as the first symptom of spread; (3) detection of 
the extent of bone metastatic spread beyond that 
demonstrated roentgenographically; (4) determina- 
tion of the optimum site for biopsy of a metastasis; 
and (5) determination of the difference in uptake of 
questionable inflammatory or metastatic lesions 
following either antibiotic or antitumor therapy. 

Eighty-one patients with suspected bone lesions 
were scanned using Sr*. The patients had appro- 
priate roentgenologic surveys and laboratory studies. 
About 1 pe Sr*/kg. was given intravenously as 
strontium chloride in aqueous solution. The patients 
were recalled at varying times up to 90 days after 
administration of the Sr*. The first scanning was 
usually done within 3 days of the injection. The 
detection of increased uptake over suspect lesions 
was made either with a scintillation crystal-collim- 
ator assembly with a Jarge field of view and deter- 
mining the total number of counts in a fixed time 
at appropriate intervals along the spine or parts 
scanned, or by a small crystal-collimator that 
scanned automatically along the spine or parts 
scanned. In the latter the count rate was recorded 
continuously during the scanning by light impulses 
on the film or by a mechanical print-out. 

There were 19 cases with negative roentgenologic 
findings out of 46 patients with a previous history of 
malignant disease and skeletal symptoms. Nine of 
the 19 cases had positive scans, 8 of which proved to 
be metastatic. A similar prevalence of positive scans 
occurred in patients without a previous malignancy 
and the localization of the lesions made possible a 
tissue diagnosis in 6 patients. Radiotherapy fields 
were altered in 7 cases due to demonstration of a 
further spread of the metastases. 

The majority of patients with negative roent- 
genograms and positive scans eventually showed 
evidence of neoplastic erosion. In 1 case a collapsed 
vertebra gave a false-positive scan. There were 6 
false-negative scans out of 20 negative scans, and 
these included 2 cases of multiple myeloma and 
cases with metastases from a carcinoma of the 
bladder, carcinoma of the breast, carcinoma of the 
uterus and hypernephroma. 

The authors believe that Sr? scanning can improve 
the management of patients with suspected bone 
disease.—CAarles W. Cooley, M.D. 


ANDREWS, J. T., and Sreven, L. W. Indium 
113m as a scanning agent. Australasian Ra- 
diol., Feb., 1969, 73, 114-119. (Address: J. T. 
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Andrews, M.R.A.C.P., Radioisotope Special- 
ist, Department of Nuclear Medicine, The 
Royal Melbourne Hospital, Melbourne, Aus- 
tralia.) 


Indium 113m is a generator produced radionuclide 
with a half-life of 1.7 hours which decays by isomeric 
transition emitting a 393 kev. gamma ray. Thirty 
per cent of these emissions produce a conversion 
electron of 130 kev. 

The authors employed a commercial tin 113-in- 
dium 113m generator and prepared the following 
compounds: Indium ferric hydroxide for lung scan- 
ning; indium hydroxide colloid for liver and spleen 
scanning; low pH indium, which binds with trans- 
ferrin, for blood pool scanning; indium EDTA for 
brain and kidney scanning. 

In general the results were those reported by 
numerous other investigators. 

Of special interest were: (1) The authors used their 
generator for 3 months without apparent evidence of 
tin breakthrough, as have other groups; (2) they 
noted "several" patient reactions to indium ferric 
hydroxide, even though they had modified the syn- 
thesis method of Reece and Mishkin by using 1 mg. 
of ferric chloride per ml. of o.1 N HCI, rather than 5 
mg., as in the original description. The reactions con- 
sisted of a feeling of heat, particularly around the 
face. Two patients described tingling around the 
mouth and in the fingers, and 1 apparently experi- 
enced a chill. Objectively, several patients showed 
flushing about the head and neck. Ne reactions were 
experienced with other compounds of indium.— 


Frederick F. Bonte, M.D. 
MISCELLANEOUS 


Ryan, James. Thermography. Australasian 
Radiol., Feb., 1969, 75, 23-36. (From: Royal 
Prince Alfred Hospital, Camperdown, 
N.S.W., Australia.) 


Body heat is produced by cellular metabolism and 
is distributed by blood and lymph to the rest of the 
body and particularly to the overlying skin, for loss 
by radiation and convection to the surrounding air. 
Carcinoma cells with their increased cellular metab- 
olism cause an increase in temperature of adjacent 
skin; areas of impaired blood supply show a loss of 
temperature due to retarded cellular metabolism; 
and areas of increased blood supply produce some 
increase in overlying skin temperature by virtue of 
the amount of heat transported in the blood. 

Heat loss by convection cannot easily be measured, 
but heat radiation in infrared section of the spectrum 
can be measured accurately and shown on a screen, 
from which a pictorial representation can be made. 

The author employs the AGA Thermovision 
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made by a Swedish firm. With the use of this equip- 
ment it 1s possible to show variation of temperature 
between adjacent parts under examination and, in 
addition, the amount of temperature variation can 
be determined. Color thermography is performed by 
the use of different color filters in front of the camera. 

The medical application of the method has been 
mainly in the problems of carcinoma and other 
diseases of the breast, vascular disease, and in the 
demonstration of the placenta and infections. 
Metastatic deposits can be shown. The hot areas are 
shown in white, while the cooler areas are shown in 
black. 

The author presents some very good illustrations 
of the various pathologic conditions covered by this 
method. It certainly appears that it is or will be an 
important adjunct in the diagnosis of the various 
diseases mentioned.—C. Peter Truog, M.D. 


c 


TunsrriLL, C. L., and Cuang, M. C. Effects of 
x-irradiation of immature hamsters on 
growth and development of gonads. Anat. 
Rec., Mar., 1969, 763, 353-358. (From: The 
Worcester Foundation for Experimental 
Biology, Shrewsbury, Mass.) 


A study was undertaken to determine the effects of 
x-irradiation on the hamster from birth to puberty 
concerning their growth and the development of the 
ovary and testis. The hamsters were irradiated at 
I, 7, 14, 21, or 30 days after birth and all animals 
were sacrificed at 33 days of age. Energy used was 
a 260 kv., 15 ma. Picker industrial unit. Dose was 
300 r mid air dose with a SSD of 65 cm. The ovaries 
and testes were examined histologically for the effect 
of the irradiation. 

The body weight of all animals was significantly 
reduced except for those irradiated at 21 days. The 
greatest variation was seen in those irradiated at 
7 and 14 days. 

The ovarian weight was seen to be most markedly 
affected when irradiated at 7 days. The testicular 
weights varied in proportion to body weight. 

The oocyte count was reduced most in animals 
irradiated at 7 and 14 days. 

One group was irradiated on the 7th day and 
sacrificed at age of 4 months. These animals were all 
sterile. No ovarian maturation was seen and the 
ovarian sizes were similar to those sacrificed at 33 
days. 

Irradiation at Day 1 or 7 induced complete steril- 
ity in males, while irradiation at Day 14 or 21 had 
less harmful effects. 

The experiments are well controlled and the 
statistics meticulously detailed.—William S. Merrell, 
M.D. 
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Proper positioning is so important in mammog- 
raphy. Diagnostic quality of the mammograms 
depends on it. The Mammoset has been specifically 
designed to eliminate much of the difficulty in 
obtaining the precise positioning that is essential. 

When used for the Craniocaudad and Latero- 
medial Projections, several views of the breast can 
be taken while the patient remains seated on the 
adjustable stool of the Mammoset. The technologist 
can quickly change the projection and side with 
minimal moving of the patient. 

For the Mediolateral Projection, the Mammoset 
is rolled up to the x-ray table on which the patient 
is lying, and the frame carrying the cassette tunnel 
is swivelled 180^ so that the stool is outside the 
table. When not in use, the Mammoset is easily 
moved out of the way of x-ray equipment. 


Consult Your Local X-Ray Dealer 
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HYSICIANS TECHNICAL EQUIPMENT CO., INC. 


A Division of Ipco Hospital Supply Corporation 


When Proper Diagnosis is D 
on Precise and Efficient Positioning 





e [3 


em ai Sa Ri a ern 


ependen 





Sie t 





| 
... TECHNETOPE | 
| a Technetium 99m — 


- STERILE GENERATOR 


the generator for preparing 


: 
| 
| 
| : 
|! 


a sterile, non-pyrogenic 
supply of technetium 99m 


 TESULOID 


Technetium 99m-Sulfur Colloid 
KIT 


the complete, easy-to-use kit for - 
preparing technetium 99m-sulfur 
colloid in minutes, as you need it 


perfect combination for making 
*°™Tc-S colloid “when you need it" 
for liver and spleen scanning 


Units designed to complement each other are more 
likely to produce a better end product. When the 
Technetope Il eluate (with its low concentration of 
polyvalent cations) is utilized in the Tesuloid Kit, the 
result isa *"Tc-S colloid which is well suited for liver 
and spleen scanning. 

Other sources of technetium having ahigher concentra- 
tion of polyvalent cations may produce an unsuitable 
non-colloid preparation, evidenced by a flocculent 
precipitate. 

Thus, the Technetope II Generator and the Tesuloid Kit 
provide the perfect combination that gives reproduc- 
ible results time after time. 


See next page for brief summary. 





MADE FOR YOUR INDEPENDENCE 


now you can make your own 
""Tc-sulfur colloid when 
you want it... 


e utilize *?"Tc eluate from your Technetope 
Il (Technetium 99m) Sterile Generator 

e make as many doses as you want when 
you want 


with ease, convenience, 
and economy... 


e keep dollar loss from product decay to 
a minimum 
e store kit anywhere—it's not radioactive 


for liver and spleen 
scanning 


e on the basis of 350 case reports from 11 
investigators,' the technetium-sulfur 
colloid prepared in this manner was found 
to be highly satisfactory, and produced 
liver and spleen scans of good diagnostic 
value 

e no side effects or adverse reactions oc- 
curred in any of the cases reported; there 
was no evidence of pyrogenic or other 
reactions 


the colloid contains no dextran...no 
rhenium nor other added cation material 


Reference: 1. Unpublished data on file at The 
Squibb Institute for Medical Research. 


TECHNETOPE Il (TECHNETIUM 99m) STERILE GEN- 
ERATOR provides a means of obtaining a sterile, non- 
pyrogenic supply of Technetium 99m (939mTc), a versatile 
scanning agent that can be administered intravenously 
or orally. 99mTc, the short-lived daughter (T'/2 = 6 hours) 
of Molybdenum 99 (99Mo, T!/ — 67 hours), is obtained 
from the generator by periodic elution. The amount (in 
millicuries) of 99mTc obtained in the initial elution will 
depend on the original potency of the generator, while 
the activity obtained from subsequent elutions will de- 
pend on the time interval between elutions. 

Warning: Proper radiation safety precautions should be 
maintained at all times. The column containing 99Mo 
need not be removed from the lead shield at any time. 
The radiation field surrounding an unshielded column is 
quite high. Solutions of 99mTc withdrawn from the gener- 
ator should always be adequately shielded. The early 
elutions from the generator are highly radioactive. For 
radiation protection, a lead shield for the collecting vial 
is included with Technetope II. 

Important: Since material obtained from the generator 
may be intended for intravenous administration, aseptic 
technique must be strictly observed in all handling. The 
stoppers of the eluent bottle, the elution tube, the evacu- 
ated collecting vial, and both rubber closures in the 
generator column should be swabbed with a suitable 
germicide before entry. All entries into the generator 
column must be made aseptically. Only the eluent pro- 
vided should be used to elute the generator. Use a fresh 
milking tube and collecting vial for each elution: sufficient 
equipment is provided for this purpose. All equipment 
used to collect or administer the 99mTc must be sterile. 


Do not administer material eluted from the generator if 
there is any evidence of foreign matter. 
Contraindications: Radiopharmaceuticals should not be 
administered to pregnant women or patients under 18 
unless the indications are very exceptional. Since 
Technetium may be excreted in human milk, it should 
not be administered to nursing mothers. 


TESULOID (TECHNETIUM 99m-SULFUR COLLOID) KIT 
contains 5 vials (3 cc. each) Sterile Sulfur Colloid Re- 
action Mixture, 5 Unimatic® Disposable Syringes (2 cc. 
each) containing Sterile 0.25N Hydrochloric Acid Solution 
(Syringe A), and 5 Unimatic Disposable Syringes (2 cc. 
each) containing Sterile Buffer Solution (Syringe B). 
Each cc. of the Sterile Colloid Reaction Mixture provides 
4 mg. sodium thiosulfate, 3 mg. gelatin, 8.5 mg. potas- 
sium phosphate, and 0.93 mg. disodium edetate. Each cc. 
in Syringe A provides 9 mg. hydrochloric acid. Each 

cc. in Syringe B provides 35 mg. sodium biphosphate and 
10 mg. sodium hydroxide. 

Warnings: The contents of the syringes (A and B) are 
intended only for use in the preparation of the 99mTc-S 
colloid and are NOT to be directly injected into a patient. 

As with all radiopharmaceuticals, 99mTc-S colloid 
should not be administered to women who are pregnant 
or who may become pregnant, during lactation, or to 
patients under the age of 18 years unless the indications 
are exceptional and the need for the agent outweighs 
the possible potential risk from the radiation exposure 
involved. It should be noted that although radiopharma- 
ceuticals are not generally used in individuals under 
18, procedures using such agents are occasionally 
necessary in young patients. Because of the low internal 
radiation dosage of 99™Tc-S colloid, it should be used 
in preference to other agents when the liver or spleen 
scans are necessary. 

Formula feeding should be substituted for breast 
feeding if the agent must be administered to the mother 
during lactation. 

Radiopharmaceuticals should be used only by physi- 
cians who are qualified by specific training in the use 
and safe handling of radioisotopes and whose experi- 
ence and training have been approved by an individual 
agency or institution already licensed in the use of 
radioisotopes. 

Note: The Tesuloid Kit is not radioactive. However, 
after the eluted ??mTc is added, adequate shielding of the 
resulting preparation should be maintained. 
Precautions: As in the use of any other radioactive 
material, care should be taken to insure minimum radia- 
tion exposure to the patient as well as to all personnel 
directly or indirectly involved with the patient. 

Note: The Tesuloid Kit was designed to be used with 
the sodium pertechnetate eluate obtained from a 
Technetope Il (Technetium 99m) Sterile Generator. The 
low concentration of polyvalent cations in the Tech- 
netope II eluate results in a 99mTc-S colloid which is 
suitable for liver-spleen scanning. Use of other sources 
of sodium pertechnetate having a higher concentration 
of polyvalent cations may produce an unsuitable 
389mTc-S preparation which is not a colloid; this is evi- 
denced by the formation of a flocculent precipitate. If 
such a precipitate occurs, the preparation should not be 
used. It is, therefore, recommended that only Techne- 
tope Il be used as the source of sodium pertechnetate 
with Tesuloid unless the user has demonstrated that 
other sources of 99™Tc are consistently compatible and 
meet the standards of Technetope ll. 


For further information, contact your Squibb Repre- 
sentative or the Manager of Customer Service, E. R. 
Squibb & Sons, Div. of Nuclear Med., Georges Rd., 
New Brunswick, New Jersey 08903. 


Medotopes 
NNSQUIBB Squibb Division of Nuclear Medicine 


New Brunswick, New Jersey 08903 


WHEN YOUR SPECIALTY IS ROENTGENOLOGY - 





BRAIN TUMOR SCANNING WITH RADIOISO- 
TOPES edited by Louis Bakay. Assistant Editor, 
David M. Klein. Both of State Univ. of New York 
at Buffalo Medical School. (23 Contributors) Presents 
views on biological background, tracer methodology 
and recording techniques of brain scanning, differ- 
ential diagnosis between neoplastic and non-neo- 
plastic lesions, brain tumor scanning in children, 
scanning technique compared with other diagnostic 


methods, and clinical results of methods of detection. 
'69, 228 pp. (81/2 x 101/2), 220 il., 35 tables, $19.50 


ROENTGEN DIAGNOSIS OF RHEUMATOID AR- 
THRITIS by David L. Berens and Ru-Kan Lin, 
both of Buffalo General Hospital. Foreword by L. 
Maxwell Lockie, State Univ. of New York at Buffa- 
lo. A brief outline of the salient points introduces each 
section—a description of the roentgen changes 
stressing early findings is included. All findings are 
illustrated with detailed captions. Roentgen technic 
is given for each area as well as descriptions of the 
pathologic process with illustrations and line draw- 
ings where necessary. '69, 352 pp. (7 x 10), 350 il., 
20 tables, $25.50 


USE AND INTERPRETATION OF THE BRAIN SCAN 
by Fred S. Mishkin and John Mealey, Jr., both 
of Indiana Univ. Medical Center, Indianapolis. Em- 
phasizes the principals governing the selection of 
suitable radiopharmaceuticals and proper use of the 
commercially available scanner. The principal portion 
of the text is divided according to the common intra- 
cranial lesions . . . traumatic, inflammatory, vascular 
and neoplastic. Limitations of the methods and ad- 
vantages in all categories are discussed. '69, 208 
pp., 158 il., 5 tables, $12.50 


THE PHYSICS OF RADIOLOGY (3rd Ed.) by 
Harold Elford Johns and John Robert Cunning- 
ham, both of Univ. of Toronto, Canada. Now com- 
pletely up-dated . . . new sections devoted to com- 
puter techniques and the solid state dosimeter lithium 
fluoride have been added. Also introduces the con- 
cepts of kerma, partical fluence and energy fluence 


and illustrates these concepts with examples. ‘. ..a 
valuable addition to the radiological physics litera- 
ture . . . it is one of the best texts on the subject 


available.'"—Radiology. '69, 812 pp. (63/4 x 93/4, 
392 il., $24.75 


GLOSSARY OF WORDS AND PHRASES USED IN 
RADIOLOGY, NUCLEAR MEDICINE AND ULTRA- 
SOUND (2nd Ed.) by Lewis E. Etter, Univ. of Pitts- 
burgh, Pa. Foreword by Patricia Warchock. With 
a Section on Suggested Terminology for Roentgeno- 
logical Reports devised by Doctors Fisher, Bovard, 
and Bacon for the Pennsylvania Radiological So- 


ciety. '". . . will prove an invaluable aid to secre- 
taries, residents and others but may also be read 
with interest and profit by radiologists.''"—-American 


Journal of Roentgenology, Radium Therapy and Nu- 
clear Medicine. '69, about 400 pp. (6!/ x 91/2), 
about 2 il. 


CARDIAC ROENTGENOLOGY: Plain Films and 
Angiocardiographic Findings by William T. 
Meszaros, lllinois Masonic Medical Center, Chi- 
cago. Presented in three sections covering general 
considerations, acquired heart disease, and congeni- 
tal heart disease. Includes discussion of more than 
230 cardiac entities. Typical features, and important 
variations of each entity are considered. Illustrations 
are clearly labeled and thoroughly described. Refer- 
ences are included at the end of each chapter. '69, 
600 pp. (81/2 x 11), 950 il., 22 tables, $38.00 


A RADIOGRAPHIC STANDARD OF REFERENCE 
FOR THE GROWING KNEE by S. Idell Pyle, Case 
Western Reserve Univ., Cleveland, and Normand L. 
Hoerr. A standard of reference for the knee joint 
from birth to age nineteen years and for differences 
in the maturity levels of the epiphyses in the knees 
of infants at birth. Using the film series of about 
fifteen hundred children, the text consists of a single 
series of plates spaced at regular time intervals with 
matching skeletal ages for both sexes. '69, 152 pp. 
(81/5 x 11), 110 il., $6.25 


ARTERIES AND VEINS OF THE HUMAN BRAIN by 
Roger B. Stephens and Donald L. Stilwell, both 
of Stanford Univ. School of Medicine, Calif. Encom- 
passes the entire vasculature, irrigation and drainage 
of the parts of the cerebrum. Two techniques are 
used to demonstrate over forty completely injected 
brains . . . colored acrylic plastic with subsequent 
serial dissection and photography, and barium sul- 
fate injections which illustrate intermediate and finer 
details by soft radiography of sections in standard 
planes. '69, 196 pp. (9 x 12), 61 il. (5 in full color), 
$21.00 
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ILFORD introduced DEVELOPER à REPLENISHER 
new and versatile Ilfomat = 
Chemistry for all 
processing cycles up to. 


and including 90 seconds. 


ILFORD introduced 

new Melinex® 

Intensifying Screens 
—unsurpassed for durability 
and resolution. 


ILFORD introduced 

a new and functional 500 
sheet NIF package 
affording a new high 

in film protection. 


..the picture is complete! 


ILFORD 
takes pride in 
announcing a 


xray film: 
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We invite you to put this fine 
family of products together in your 
department to achieve maximum 
radiographic quality. 

They are designed to do just that! 


EN z i West 70 Century Road, P. O. Box 288 
G SS Paramus, New Jersey 07652 + Warehouses 
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‘The no-mix. 


We took the construction work 
out of barium sulfate. 

We premixed it into a smooth, 
creamy, instantly ready esopha- 
geal contrast medium. 

Before, coating was often a 
hit-or-miss operation (‘home- 
brewed’ barium can be too thin, 
too thick or just plain settled 
out). 

Not anymore. 

Now, in seconds, you can pho- 
tograph your patient’s esopha- 
geal tract...easily take 3, 4, even 
5, plates after an initial dose. In 





many patients the coating of 
Esophotrast lasts up to 15 min- 
utes (ample time for fluoroscopy 
and radiography of the esopha- 


gus and evaluation of heart size). © 


Now you don't have to cajole 
your patients into drinking cup- 
ful after cupful of barium...the 
l oz. of Esophotrast, usually all 
that's needed, is nongritty and 
fruit-flavored-a really pleasant 
medium to take. 

And it's just a squeeze of a tube 
away. 

So why mix your own? 


Esophotrast 


(barium sulfate) 
Instantly ready esophageal cream 


Recommended dose: 1 tablespoonful “chewed” thoroughly 
before swallowing. Repeat with a second tablespoonful to ensure 
prolonged adherence and coating of the esophageal mucosa. 
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Subsidiary of Barnes-Hind Pha 


Sunnyvale, Calif. 94086 
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Some things simply belcne 
together 


Dressler as Min. Beery as Bill. 
The perfect match. 


Equal perfection: the nuclear 
medicine service and the scintilla- 
tion camera. True togetherness. 


But only if the scintillation 
camera is Nuclear-Chicago s 
Pho/Gamma® III. Only with 
Pho /Gamma lll can there be 
unexcelled isotope visualization. 
True revelations in diagnostic 
data. 


And only with Pho /Gammoa III 
can there be preparation for the 
future. Through a wide range cf 
optional image-data storage, 
manipulation, and display 
accessories. 

Little wonder Pho/Gamma || 
is the world's most experienced 
scintillation camera. Nuclear- 
medicine departments everywhere, 
everyday, see to that. 


Ask to be further enlightened. 
Call your Nuclear-Chicago sales 
engineer. Or write directly to us. 


© 


NUCLEAR-CHICAGO 
A SUBSIDIARY OF G. D. & CO. 


2000 Nuclear Drive, Des Plaines, Illinois 60018, U.S.A. 
Donker Curtiusstraat 7, Amsterdam W. The Netherlands 











X-ray diagnosis 

X-rays in the operating theatre 
Angiography 

Radiotherapy 

Nuclear medicine 

Patient monitoring 

Data processing in medicine 





Siemens - advanced engineering 


SIEMENS 





7 examples from our programme 
which embraces the entire field of 
electromedicine. Our sales and 
service organization - represented 
in more than 100 countries - 

is a closely woven network covering 
all continents. 





for medical advance 


get the picture? 





Visualization of the gallbladder, precisely obtained with TELEPAQUE, 
indicating that there is no cholecystic pathology, permits... 


Diagnosis: Normal Gallbladder. 


If stones are observed in a gallbladder opacified with TELEPAQUE, 
function, although impaired, is still present. 
Diagnosis: Functioning Gallbladder with stones. 


But more importantly, the absence of gallbladder visualization can be of 
extreme diagnostic significance and ordinarily indicates disease.* Only with 
TELEPAQUE is it possible to detect those patients with cholecystitis and loss 
of function since other agents passively opacify the non-concentrating 


gallbladder. 


Diagnosis: Non-functioning Gallbladder. 


With TELEPAQUE you get the complete picture with outstanding diagnostic 
dependability and excellent tolerance. Reasons why physicians have long 
considered TELEPAQUE their oral contrast agent of choice for cholecys- 


tography and cholangiography. 


*Causes other than disease have been occasionally reported for non-visualizing gallbladders. 


Contraindications: Contraindicated in advanced 
hepatorenal disease or severe impairment of renal 
function, severe gastrointestinal disorders that pre- 
vent absorption, and in patients sensitive to iodine 
compounds. 

Precautions: Severe, advanced liver disease may 
interfere with metabolism of Telepaque, thus in- 
creasing the excretory load on the kidneys. Although 
renal difficulty has rarely been attributed to 
Telepaque, renal function should be assessed be- 
fore cholecystography in severe, advanced liver 
disease, and renal output and hepatic function 
should be observed for a few days after the pro- 
cedure. Patients with preexisting renal disease 
should not receive high doses of cholecystographic 
media. Possible renal irritation in susceptible indi- 
viduals could result in reflex vascular spasm with 
partial or complete renal shutdown. Caution is ad- 
vised in patients with coronary disorders, especially 
those with recent symptoms of coronary artery dis- 
ease. Blood pressure should be observed after ad- 
ministration of cholecystographic media to these pa- 


tients. Elevation of protein-bound iodine for several 
months and false positive urine albumin tests (for 
three days) may occur after ingestion of iodine-con- 
taining cholecystographic media. 


Adverse Reactions: Most reactions are mild and 
transitory; serious side effects are very rare. Gas- 
trointestinal effects (diarrhea, cramps, nausea, 
vomiting) are the most common. Usually the diar- 
rhea consists merely of a few loose stools, although 
rarely it may be severe. A mild stinging sensation 
during urination may occur, and rarely, skin rash, 
urticaria, pruritus, and flushing. One case of throm- 
bocytopenia has been reported in a patient with a 
history of conjunctival hemorrhages. Subjective 
complaints have been: dryness of throat, burning on 
swallowing, heartburn, sore throat, dizziness, and 
headache. 


Usual Dosage: 3 Gm. (6 tablets) at night after a 
light supper. 

Supplied: Tablets of 500 mg., envelopes of 6 tab- 
lets, boxes of 5 and 25 envelopes; also bottles of 500. 


® 
Telepaque for precise oral cholecystography and cholangiography 


brand of lopanoic acid 


TELEPAQUE HAS BEEN USED IN MORE THAN 33,000,000 CASES 
WITH AN UNPARALLELED RECORD OF CLINICAL SUCCESS 


Winthrop PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 


WINTHROP LABORATORIES 
NEW YORK, N.Y. 10016 









A NEW MEMBER 

OF OUR 
FILM CHANGER 
FAMILY 


fs 


Film magazine and film changer combined—single and rapid serial operation- 
simultaneous use of the image intensifier throughout the roentgen examination— 
punch card control of exposure frequency injection etc—a lightweight unit, simple 
to operate. 

Magazine holds twenty 1414” films. Optional exposure rate up to 2 exp. per second. 


PUCK — MAKES A COMPLICATED JOB EASIER 


ELEMA-SCHONANDER, INC. JELEMA-SCHONANDER | 


P.O. BOX 130 © MOUNT PROSPECT œ ILLINOIS 60056 





The British Journal of Radiology 


A monthly publication covering the fields of 


DIAGNOSTIC RADIOLOGY, RADIOTHERAPY, 
NUCLEAR MEDICINE, RADIATION PHYSICS, 
ULTRASONICS, RADIATION PROTECTION, 
RADIOBIOLOGY AND RADIATION CHEMISTRY 


The British Journal of Radiology, which is the oldest radiological jour- 
nal in the world (having started in 1896 as The Archives of Clinical Ski- 
agraphy) now appears in a new format. The average of 80 pages per 
month and the number and excellent quality of the illustrations are be- 
ing maintained and the page size has been increased to 10% >< 7% in. to 
allow wider margins. 


An increasing proportion of editorial space is being used to publish 
original contributions in radiodiagnostic physics and technology, cellu- 
lar and human radiation biology, the techniques for clinical investiga- 
tion using labelled compounds and in other rapidly growing fields on 
the fringe of radiology. A series of review articles on subjects of topical 
medical and scientific interest has also been inaugurated in addition to 
the presentation of selected papers which have been read at meetings 
of The British Institute of Radiology (of which this Journal is the off- 
cial organ). 


Annual subscription: £8.0.0. (U.S. $23.00) 


obtainable from 
THE BRITISH INSTITUTE OF RADIOLOGY 
32 WELBECK STREET, LONDON, W.1 


and from leading booksellers all over the world 
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If you use 

X-ray equipment 

in an 
out-of-the-way spot, 
we're for you. 


Just about anybody can get 
the equipment to you. But 
what happens after that is 
something else. 

We're realistic enough to 
admit you may need a service- 
man. Right away. Or even if 
you need him a couple of years 
later, you'll need him fast. 

So we can give him to you. 

Which is not to say we have a 
service office in every town. But 
we have one somewhere between 
three minutes and three hours 
away from where you are. No 
matter where. 

And the serviceman you'll get 
is a good one— who knows 
equipment design, not just the 
service manual. In fact, he can 
fix up anything else you have 
sitting around the office while 
he's there, if you want him to. 

You see, our responsibility 
doesn't stop when we deliver 
top-quality radiological 
equipment to you. We make 
sure it works, too. And works 
and works and works. 

We must be doing a pretty 
good job, because our business is 
growing by leaps and bounds. 
Maybe that's because our service 
is just as good as our equipment. 

Even in Last Gasp, 

New Mexico. 


PROFEXRAY 


DIVISION OF LITTON INDUSTRIES 
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515 East Touhy Avenue e Des Plaines, Minois 60018 
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It should: it's the same room. The reason? Our new 
Mevatron IV-VI —the only linear accelerator that 
gives you a choice of either 4 MeV or 6 MeV and 
still fits your Co60 room. No matter which energy 
you choose, you get output up to 360 R/min. at the 
isocenter (80 cm). 

What's more, the Mevatron IV-VI features Arco's 
unique, field-proven, 261? magnetic beam bending 
system to give you safe, positive energy determi- 
nation. 

Other standard features of the Mevatron IV-VI in- 
clude a motorized, retractable beam stopper; 360? 
rotational or arc therapy, with 0.5 to 10 R/degree; 
a diagnostic mode; operator training programs; and 
preventive maintenance programs. 





tages of linear accelerators — minimum penumbra; 
high dose rate; accurate dose rate control; flat 
fields; and skin sparing depth dose characteristics 
—give the Mevatron IV-VI outstanding radiotherapy 
capabilities. 

In addition, clinical applications can be greatly 
expanded because the Mevatron IV-VI is compat- 

&ble with a wide range of accessories. 

Simple operation is another benefit of the Meva- 
tron IV-VI. In less than 2 hour, your technician can 
learn routine operation of the controls; and controls 
are housed in a console about the size of a type- 
writer. 

Furthermore, “system availability” is certified 
by the reliability consultants associated with the 
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Look familiar? 


The Mevatron IV-VI may be leased or purchased 
and is supported by complete installation and field 
service facilities. A preventive maintenance pro- 
gram is also included. 

For complete specifications, or a proposal tai- 
lored to your specific requirements, call or write 
Applied Radiation Corporation, Walnut Creek, Cali- 
fornia 94596. Phone: (415) 935-2250. 








YOU'RE 
WHISTLING 
IN THE 
DARK 


GIVE... 


so more will live 


. if you think that heart disease and stroke 
hit only the other fellow’s family. 


Fight these killers FU N [) 
Contributed by the Publisher 





Fits any 2" x 2" 


Viewer or T 


TYPICAL RELEASES 


1 MYELOGRAPHY ... 50 sldes ...... rrr tnn OPI $17.50 
by the Radiological Service of the Neurological Institute 
of New York, Columbia Presb. Med. Ctr. 

S-64 SOME APPLICATIONS OF BRAIN SCANNING AND AN 


THE ARCO LINAC SERIES 









6 or 8 MeV X-rays and 
2—12 MeV electrons in one 
machine — the Mevatron XII 


The Mevatron XII offers you your choice of 6 
or 8 MeV X-rays and any three energies be- 


OIOGRAPHY ... 71 Slides .eeoc cocco eri eenr Rada $23.50 tween 2 and 12 MeV for electron therapy. Yet, 
by William V. Mollihan, M.D., Sr. Resident in Radio., oa . | d is id |f 
Northwestern Med. Schl., A. H. Cannon, M.D., & James L. it'S compact, simple to operate and is ideal for 
Quinn, ard., M.D., Chyo. Wesley Mem. Hosp., Chgo., 1. installations requiring a high degree of treat- 

10-5 ROENTGEN AND HEMATOLOGICAL MANIFESTATIONS ED 
OF THE CONGENITAL HEMOLYTIC ANEMIAS . ee ment flexibility. 
iR Adeg: oranana aa wie STETERUNT S17. » 
by Joseph J, Litschgi, M.D., Assoc. Prof. of Radio. Striteh _ Other standard features of the Mevatron XII 
Sohl. of Med. & Attdg. Radio, Northwest Hosp. of Chicago. include a 100 cm isocenter; a motorized re- 

18-14 LYMPHANGIO-ADENOGRAPHY . . . 52 slides ........$17.50 à 
by Manuel Viamonte, Jr., M.D., & D. Altman, M.D., Dept. tractable beam stopper; and 'pushbutton 
m al pag e lina Med. & Jackson Mem. electron energy selection. The machine utilizes 

osp., & ariety ud, osp. A ° d : 
Arco's unique, field proven, 261° magnetic 
ORDER DIRECT—Many other series now available, ask foi catalog D. beam bending system for safe, positive energy 
determination. 
MEDICAL FILM SLIDE DIVISION ACCESSORIES 


The therapy applications of the Mevatron 
can be expanded since the machine is com- 
patible with a wide range of accessories, 


MICRO X-RAY RECORDER, INC. 
3755 W. Lawrence e Chicago, Ill. 60625 





X-RAY MODE 


Dose Rate (Flattened). . . . . . .. 75—300 rads/min 
] meter (6 Mev) 
100-400 rads/min at 1 meter (8 Mev) 


"Arc" /Rotation Therapy. . . . 0.5 to 10 rads/degree 
Gantry speed and dose rate automatically adjusted 


Field Size. .... 0.5 cm x 0.5 cm to 35 cm x 35 cm 
at 1 meter; motorized jaws 





PHAROS "AUTOMATIC" CURTAINED ILLUMINATOR 


Flatness. ... +3% over central 70% of max. field 


at 10 cm depth at isocenter 


ELECTRON MODE 





Dose Rate . . ui ksa 100-400 rads/min at isocenter 

Field Size . o aona a 20 cm x 20 cm at isocenter 

Smaller fields available with external collimators 

MOTORIZED SHUTTERS and STEPLESS BRIGHTNESS Flatness..... +10% of central 70% of max. field 


CONTROL for BETTER, FASTER and EASIER VIEWING 
Lease or Purchase 


OTHER P.V.E. PRODUCTS ————————————— 


e PHAROS “ROTATABLE" ILLUMINATOR: the economic 
mass viewing device for uninterrupted round-the- 
clock viewing. 

PHAROS I “CURTAINED" ILLUMINATOR: with man- 
ually operated shutters and stepless brightness control. 
PHAROS II *CURTAINED'" TWO BANK ILLUMINATOR: 
(same controls as Pharos I) 

PHAROS H.I. "CURTAINED'" HIGH INTENSITY ILLUM- 
INATOR: 8 tubes. (same controls as Pharos T) 
PHAROS SHUTTER ATTACHMENT: for instant con- 
version of the 14x17 in. curtainless illuminator into 
a ‘‘curtained"’ one. 

PHAROS "COOL" SPOT ILLUMINATOR: a diaphragm- 
ing cold light spot illuminator for prolonged unin- 
terrupted viewing. 











PHAROS= FOR ADDITIONAL INFORMATION: 
m pates Contact your X-ray Supply Company or 

— = VIEWING PHAROS VIEWING EQUIPMENT. 

EQUIPMENT — 132 MYRTLE AVE., FORT LEE, N.J. 07024 


Like other machines in the Arco series, the 
Mevatron XII is available for lease or purchase 
and is fully supported by complete installation, 
field service, and maintenance training pro- 
grams. A preventive maintenance program is 
also included. 

For complete specifications, and/or a pro- 
posal tailored to your specific requirements, 
call or write Applied Radiation Corporation, 
Walnut Creek, California 94596. Phone: (415) 
935-2250. 
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who goes 
for checkups? 


A vital question. For if early diagnosis and 






treatment can cure cancer, obviously 
regular health checkups are essential: 
In a survey conducted for the Society, we 


checkups. This confirmed what we have 
discovered that only 26% of those questioned 


long known—your key role, doctor, in activating 
your patients in good health practices. 
We alert the public with facts about cancer. 
You follow through by urging regular checkups. 
had such regular checkups. -A life-saving combination. 
But 90% said, if their physicians told them 


to do so, they would have annual AMERICAN CANCER SOCIETY 


FILM ISODOSE 
CONTOUR PLOTTER 


Model 3304 


For rapid evaluation of dose distribution 
by film dosimetry. 


Met 





Exposure pattern on developed flim. This was exposed 
during an arc rotation treatment port on Cobalt 60. 














Resultant isodose contour printout from film A. There are 
168 symbols per sq. in.; plotted in 595 dose increments. 


Minimize time constructing isodose curves from films 
containing dose distributions. Simulate and evaluate 
therapy with only short time on treatment machine. 
Evaluate beam shape, and test field homogeneity 
simply, fast and accurately. Make permanent records 
and quick checks on experimental therapy portals. 
Reduce film evaluation time from days to minutes. 


FEATURING: 
e All solid state integrated circuit design with modular 
construction for easy maintainability. 


e Improved high speed 10 prints/seconds film reader 
and transport. 

e High stability solid state densitometer with tracking, 
self aligning, single point light source. 

e Reduced size, small compact table model: systems 
supplied as functionally complimenting instruments. 


e Standard coded outputs and inputs, easy to inter- 
face with data handling equipment and accessories. 


Use the same system for simple or multiple isotope 
scanning of brain, kidney, heart, and liver, etc., by 
adding up to two spectrometers. Three dimensional 
water tank — scanner for phantom studies will be 
available by mid 1969. For further information and 
reprints from "Radiology" and "Hospital Handbook" 


contact: 

716 HANLEY ———— 
INDUSTRIAL COURT artronix 
ST. LOUIS, MO. 63144 

PHONE (314) 644-2456 INSTRUMENTATION 





THE ARCO LINAC SERIES 


A high energy therapy/research 
linac that’s simple to operate — 
the Mevatron XX 


The Mevatron XX gives you pushbutton choice 
of any two X-ray energies (6, 8, 12, and 15 
MeV) and any four electron energies from 
6-20 MeV. As a result, you treat deep-seated 
tumors and perform a wide range of research 
studies. Yet, the Mevatron XX is almost as 
easy to onerate as our smallest linac, the 
Mevatron IV-VI. 

Other standard features of the Mevatron XX 
include a 100 cm target to isocenter and a 
motorized retractable beam stopper. The ma- 
chine utilizes Arco's unique, field-proven 261° 
magnetic beam bending system to give you 
safe, positive energy determination. 


ACCESSORIES 


The practical applications of the Mevatron XX 
may be greatly expanded by the machine’s 
compatibility with a wide range of accessories. 


X-RAY MODE 

Dose Rate (Flattened) . . 50—400 rads/min at 1 meter 

Field Size. . . . !5 cm x !4 cm to 30 cm x 30 cm at 
1 meter; motorized jaws 

Flatness .. . . +4% over central 70% of max. field 


at a specified energy 


ELECTRON MODE 
Dose Rate (Flattened). . 50—500 rads/min at 1 meter 


Field Size . 20 cm x 20 cm at isocenter (smaller fields 
available with special external collimators) 


Flatness . . . . +10% of central 70% of max. field 


RESEARCH MODE 


X-Rays . up to 2000 rads/min at isocenter (12 Mev) 
High outputs also available at other energies 
over the 6-15 Mev range 


Electrons . up to 1.0 kW beam power at 12 MeV. High 
outputs also available at other 
energies in the 6 to 20 MeV range 


Lease or Purchase 


Like other machines in the Arco series, the 
Mevatron XX is available for either lease or 
purchase and is fully supported by complete 
installation, field service, and maintenance 
training programs. A preventive maintenance 
program is also included. 

For complete specifications, and/or a pro- 
posal tailored to your specific requirements, 
call or write Applied Radiation Corporation, 
Walnut Creek, California 94596. Phone: (415) 
935-2250. 
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THE ARCO LINAC SERIES 


The Mevatron XXX .. . for the 
most demanding requirements 
of modern radiotherapy and 
medical research. 


The Mevatron XXX offers you pushbutton 
choice of any two X-ray energies (8, 12, 15, 
18, 25 Mev) and any five electron energies 
from 8—30 MeV to give you unmatched capa- 
bility for advanced clinical techniques and re- 
search radiotherapy. In contrast to other high 
energy accelerators the Mevatron XXX oper- 
ates at a very low noise level. 

In addition, the machine utilizes Arco's 
unique field-proven, 261° magnetic beam 
bending system to give you safe, positive 
energy determination. 

Other standard features of the Mevatron 
XXX include a 100 cm target to isocenter and 
a motorized retractable beam stopper. 


ACCESSORIES 


The practical applications of the Mevatron XXX 
may be greatly extended by the machine's 
compatibility with a wide range of accessories. 








3 . X-RAY MODE 
eee we ul Dose Rate (Flattened) . . 50-400 rads/min at 1 meter 
Field Size. . . ... 15 cm x !^ cm to 30 cm x 30 cm 


a , t s 
sophisticated CFTE S ores 
ELECTRON MODE 


mouse traps Dose Rate (Flattened) . 50—500 rads/min at 1 meter 


Field Size . . . for 15 MeV or less field size is 20 cm 

x 20 cm; for energies above 15 MeV, field size 

"rc Ze is 10 cm x 10 cm. Smaller field sizes 

available with external collimators 

Complex Scanning Mechanisms Flatness ... . +10% of central 70% of max. field 
pra Mb deis | RESEARCH MODE 

Radiation Shields X-Rays . up to 8000 rads/min at isocenter (25 MeV). 

High outputs also available at other energies 

DF s ss in the 8-25 MeV range 

: Electrons . up to 2.0 kW of beam power is available 

simple Accessories | at 18 MeV. High outputs also available at 

xs BÉ SL. other energies in the 8-30 MeV range 
any other unusual | Lease or Purchase 

equipment or accessories that | Like other machines in the Arco series, the 

, — Mevatron .XXX is available for lease or pur- 

do not exist: chase and is fully supported by complete 

We are fully prepared to conceive, installation, field service, and maintenance 

design engineer, and construct training programs. A preventive maintenance 

program is also included. 
nuclear equipment non-standard For complete specifications, and/or a pro- 


posal tailored to your specific requirements, 
call or write Applied Radiation Corporation, 
Send for information! Walnut Creek, California 94596. Phone: (415) 
935-2250. 
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to fill your specific needs! 

















When we 
cant take a giant step, 


we take little ones. 





B-D has been supplying the medical profession with surgical, 
diagnostic and therapeutic products of the highest quality since 1897. 

The B-D name is a synonym for half a hundred practical 
advances in hospital and laboratory techniques. Like needles with 
specially-angled side bevels for consistent sharpness. Syringes with a 
positive lock that prevents accidental needle separation. 

And disposability. 

B-D also has long worked hand-in-hand with physicians and 
surgeons to develop variations in needles and instruments to meet their 
specific requirements. 

When we can't take a giant step, we take little ones. Carefully 
controlled steps, with infinite attention to detail. Always in the same 
direction. Always aimed at freeing skilled hands from needless routine 
...at making it easier for you to use your skill to the fullest. 

That's why everything changes at B-D but our name. 


A step ahead in patient care. 





B-D engineering skills continue to 
improve instrumentation for all 
vascular and catheterization 
procedures. As new techniques are 
conceived for exploring inner 
space, look to B-D for the products 
to make them practical, safer and 
simpler to perform. 


Precision products 
for arterial and venous catheterization. 


B-D offers you a wide range of arterial and venous catheterization 
components for use in the Seldinger Technique of percutaneous 
catheterization...plus accessory items used in angiographic procedures. 
These products are precision made under the most exacting require- 
ments to make sure that you have the safest instruments possible, 
capable of producing the most satisfactory results. 

The Seldinger Technique eliminates the need for cutdown and 
arterial suturing, minimizes blood leakage as the catheter dilates the 
blood vessel. There's less trauma to the blood vessel; less discomfort 
for the patient. And the contrast medium may be injected at any 
desired level. In this procedure, the catheter is advanced over a flexible, stainless steel spring guide wire 
which had been previously introduced through a needle. Fixed or movable tapered inner cores facilitate 
easy passage within the blood vessel. (See illustration at left.) 














Designed for accuracy and ease of handling: Consists 
of thin-wall outer cannula with a el ded 


in and ied Por a rounded obturator - 





- LUER-LOK Flare-type Adapters and Stopcocks 
Reusable metal adapters and stopcocks for polyeth- 
ylene tubing with a flare-type connection and screw 
cap for fastening tubing securely. Available with both 

|. male and female LUER-LOK attachment. Will accom- 

modate tubing up to 11 French. 


The arterial and venous catheterization components pictured above are available in a variety of 
sizes. Also available are accessory products used in angiography procedures. These include Cope 3-way 
adapter-forming wires (for sizing and shaping catheter tips), flaring tool and hole punch set (for fabricating 
catheters), and various disposable and reusable roentgenography sets to meet your pressure requirements. 
Available from your local surgical supply distributor. 


BECTON-DICKINSON B-D, FORMOCATH, LUER-LOK AND SAFEGUIDE ARE TRADEMARKS. PRINTED IN U.S.A. 40769 
Rutherford, New Jersey 07070 


Division of Becton, Dickinson and Company 
In Canada: Becton, Dickinson & Co., Canada, Ltd., Clarkson, Ontario 


B-D 
A ntan nahna in nationt nara 








The new Picker system is automated. It can handle 
twice as many chest x-rays per unit of time. The 
general purpose equipment which you now use for 
chest examinations (typically almost half of all ex- 
aminations) can be made available for other work. 

Accordingly, installation of this new Picker chest 
x-ray system can virtually double the capacity of a 
radiology department. The effectiveness and con- 
venience of this automated system is related to sev- 
eral new developments. For example... 

The x-ray tube and exposure chamber—moving to- 
gether in servo-synchronized alignment—simplify and 
accelerate patient positioning. 

Uses large capacity, light-tight, cutfilm magazines 
which hold up to 125 sheets of 14" x 17" noninter- 
leaved film just as it comes from the box. 


JR Á Pickers new 
automatic 
chest x-ray 
system... 


doubles capacity for 

chest examinations and frees 
general purpose equipment 
for other patients. 








Excellent radiographic detail is achieved by 
vacuum-enforced film/screen contact at the expo- 
sure plane. 

The automatic film transport system moves the film 
from the loading magazine to the exposure chamber - 
and then into the receiving magazine in just 3 seconds. 

And finally: the insertion of the patient's ID card in 
the chest unit photographically imprints his identifica- 
tion on his radiograph. 

To learn more about how our new system can 
double your capacity, see your local Picker represen- 
tative. Or write to Picker X-Ray, 595 Miner Road, 


Cleveland, Ohio 44143. 
PICKER 
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“Which ts the better choice 
for gamma imaging, 








1 Magnascanner® 500 
2 Dual Magnascanner® 
3 Dynapix® 

4 Dynacamera™ 


5 Magnacamera® 





a scanner or a camera ?" 


(Yes.) 


That's much like: “which is better: a plane or a car?" 
Surely it depends upon the problem at hand. 

As it does with gamma imaging. Your one best bet 
might well be a scanner. Or a camera. You may need 
both. Sadly, there can be no universal instrument, no 
all-things-to-all-men system. Consequently, Picker 
now offers five separate and distinct imaging devices: 
three are scanners, two are cameras. And this is the 
most complete line in the world. By far. 

The implication is simple: the chances are excel- 
lent that Picker has the specific system that precisely 
matches your needs. Here now are some recogniz- 
able user requirements coupled with the appropriate 
Picker instruments. 

Need: small hospital, starting static-imaging, small 
patient load, modest budget. Or: large hospital need- 
ing additional diagnostic confirmation, Solution: 
Magnascanner® 500. Four out of five nuclear medi- 
cine departments start with a Magnascanner. Now 
over 2000 in use throughout the world. Despite many 
new features and very high resolution, cost is modest. 

Need: specialized static studies involving two views 
at same time. Solution: Dual Magnascanner?. Pro- 
vides two large, high resolution scans simultaneously. 


Need: heavy static-imaging patient load. Some de- 
mand for dynamic function work also. Solution: Dyna- 
pix*. High speed static imaging with very high resolu- 
tion. Also useful for medium speed dynamic function 
studies. 

Need: broad capability for handling both static 
imaging and dynamic function (and a great deal of it). 
Solution: Dynacamera™. Very fast instrument pro- 
viding high resolution. Does both static and dynamic 
work. 

Need: sophisticated dynamic function work at very 
high speeds. Solution: Magnacamera®. Exception- 
ally high speed for studying the most rapid dynamic 
processes. 

The conclusion: Picker has a wide selection of 
imaging systems because there are many imaging 
needs. The widest selection in the world. Suggestion: 
describe your situation to your local Picker repre- 
sentative and ask him to develop solutions. Or, if 
more convenient, start by requesting our detailed 
gamma-imaging brochure. Write Picker Nuclear, 1275 
Mamaroneck Avenue, White Plains, N.Y. 10605. Dept. P 





Product Specialists: 
Pawtucket, R. I. (401) 724-2950 
New York (212) 647-8500 
Chicago (312) 259-8840 

Miami (305) 271-7172 

Toronto, Canada (416) 252-3638 
Minneapolis (612) 788-3625 

San Francisco (415) 893-2278 
Los Angeles (213) 396-6082 


Washington, D, C. (202) 333-6335 $ 








Ohio Nuclear's new Model 76A radioisotope scannet 
is designed to fit the Nuclear Medicine Department 
where space is a premium. 


Available with either single or dual heads, the 
compact Model 76A offers the advantages of larger 
Ohio Nuclear units except for one thing... 

space requirements. 


The 500 cm./min. maximum scan rate of the Dual 
Head Model 76A produces two opposed scallop-free 
photoscans, before most other units have barely 
completed the first view. 


Model 76A may be purchased as a single head unit, 
and can be converted to a Dual Head right 
in your department. 


Optional accessories include an inexpensive 
positron counting circuit and a two-isotope 
subtraction circuit. 


Write for the NEW Model 76A Dual and Single Head 
Five Inch Radioisotope Scanner Brochure. 


ohio-nuclear, inc. 


1725 Fall Avenue, Cleveland, Ohio 
44113 (216) 621-8142 
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prep the colon 
with pleasant-tasting 


X-PREP Liquid 


(standardized extract of senna fruit) 























Specifically designed for preradiographic bowel evacua- 
tion, X-PREP L iquid permits excellent visualization in 
G.I. and urologic roentgenography. 


No significant gas shadows. No residual oil droplets. 


X-PREP Liquid reduces or eliminates the need for enemas 
prior to radiography. 


And delicious X-PREP Liquid gives a welcome reprieve 
for your patients from the obnoxious taste of castor oil. 


Easy-to-take, X-PREP Liquid is also easy to administer. 
Premixed and premeasured. this effective bowel evacuant 
comes in small, single-dose bottles—to be taken between 
2 and 4 p.m. on the day prior to radiography. Patients 
should be advised to expect strong purgative action. 


Contraindication: Acute surgical abdomen. 

Supplied: Ready-to-drink in 2% oz. bottles (complete 

adult dose). 

Also available: X-PREP Powder (standardized senna concentrate). 
Mixed with water r, % oz. canister provides complete adult dose. 


GRAY PHARMACEUTICAL CO., AFFILIATE, 
THE PURDUE FREDERICK COMPANY, 
Yonkers, New York 


© COPYRIGHT 1968, GRAY PHARMACEUTICAL CO. E-23168R 





for a clear picture 


X-ray visualization following barium enema. 
Patient prepared with single dose of X-PREP 
Liquid —2% oz. Note absence of fecal retention. . 
Courtesy of Statman, A. J.: An Effective Single-Dose 
Evacuant, J. M. Soc. New Jersey 63:95 (March) 1966. 
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have to build a 
brick wall 
around this “cow”! 


This is Pertgen-99m, the cow that doesn’t 
leak. Nothing comes out until you’re ready 
to milk it. 


—the protection afforded by 
the unique Rayshield™ (shown underneath 
the Pertgen-99m Generator), means that 
Pertgen-99m can be used on the lab bench — 
there’s no need to hide this system behind 
the bricks! 


TECHNETIUM Tc 99m GENERATOR KIT 


—the Rayshield, Abbott’s exclusive 
Radioisotope Shielded Dispensing Unit, 
keeps radiatien to operating personnel at a 
minimum. 


— because Pertgen-99m is precali- 
brated, you get more useable activity at no 


increase in cost! 


Also available: 


SODIUM PERTECHNETATE Tc 99m 


Abbott Laboratories North Chicago, lllinois 60064 
World's Leading Supplier of Radio Pharmaceuticals 
LABOR-SERVICE GMBH, Abteilung RADIO-PHARMAZEUTIKA, 


E : Macroscan-131 is aseptically prepared and non-pyrogenic. 
It is ready to use and should not be heated prior to use. 


INDICATIONS: For scintillation scanning of the lungs to 
evaluate total, unilateral, and regional arterial perfusion 
of the lungs. 


WARNINGS: Radio-pharmaceutical agents should not be 
administered to pregnant or lactating women, or to persons 


-— less than 18 years old, unless the information to be gained 


— . outweighs the hazards. There is a theoretical hazard in 
= acute cor pulmonale, because of the temporary small addi- 


. tional mechanical impediment to pulmonary blood flow. The 








possibility of an immunological response to albumin should 
be kept in mind when serial scans are performed. If blood 
is withdrawn into a syringe containing the drug, the injec- 
tion should be made without delay to avoid possible clot 
formation. : 


PRECAUTIONS, ADVERSE REACTIONS: Care should be taken 
to administer the minimum dose consistent with safety and 
validity of data. The thyroid gland should be protected by 
prophylactic administration of concentrated 


iodide solution. Urticaria and acute cor pul- ES 
monale have been possibly related to the drug. al 
(i 909153 


AGGREGATED RADIGODINATED (19) ALBUMIN (HUMAN) 
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-nhanced contrast means 
anhanced confidence 
n mammography diagnosis: Senograph 


low you can call on a mammography unit which lets you differentiate 
etween anatomical structures of similar density. It offers a drastic improve- 
aent of contrast differences over conventional tubes! 

Materials of equal absorption characteristics 
> fat, fibrosis, skin and muscles show 
1e dramatic improvement of contrast differ- 
nce and detail between a conventional tube 
nd the Senograph tube. 

In addition, simplified, more comfortable, 
nd precise patient positioning lets you examine 
jore patients more thoroughly — results in 
2duced examination time. 

For full information, contact your 
cal Keleket/CGR dealer or write us. 





WALTHAM, MASSACHUSETTS 02154 


Medical X-ray E t e and Supplies 


Announcing a NEW 


contrast medium 
for diagnostic 
studies in 3 major areas 





Hypaque meglumine 60% 


«e megiumine diatrizoate USP 


NEW 
Hypaque meglumine 60% 


soma MEegluMiIne diatrizoate,usP 


Specitically designed with a 
low sodium content (less than 
0.02 mg/ml. in stabilizing 
agent) for intravenous and 
intra-arterial injection 
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tor these indications: 
= cerebral 
angiography 
-= excretory 
urography 
= peripheral 
angiography 


(arteriography and venography) = SE 








Cerebral angiography 
Hypaque meglumine (brand of meglumine 
diatrizoate) 60%, as a pure meglumine 
diatrizoate, is particularly well suited for 


Where 

Hypaque meglumine 60% 
sz MeGIUMINE Ciatrizoate,USP 

is of significant value... 


Hypaque meglumine 6076 is particularly advantageous in peripheral an- 
giographic procedures where viscosity does not present a major problem 
(particularly cerebral and peripheral angiography), because of its excel- 
lent local tolerance. In patients in congestive heart failure, it might be 
desirable to avoid the transitory presence of sodium ions. 
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Highlights of clinical studies in 
3146 procedures (2990 patients) 


Good to excellent ratings: 


m cerebral angiography — 93.876 of 791 procedures 
m peripheral angiography —97.5% of 193 procedures 


m excretory urography — 73.3% of 1979 procedures 


In all categories where poor results were reported the cause was 
not related to the inadequacy of the contrast medium, but to 
technical factors or the condition of the patient. 








Clinical tolerance 


m No evidence of adverse effect on renal or hepatic function. 
(196 patients) 


m |n5clinical studies, 2 investigators noted fewer moderate and severe 
reactions than with comparable media (150 procedures). The other 
3 investigators found all media comparable. 


m Significantly less brachial artery spasm than with meglumine 
iothalamate in a study of 29/ procedures. 


m Low incidence of vein cramp during I. V.P. 


Winthrop’ WINTHROP LABORATORIES NEW YORK, N.Y. 10016 
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Excretory urography Peripheral angiography 
Hypaque meglumine 6026 provides Hypaque meglumine 6096 provides well-defined 
highly diagnostic urographic contrast, arteriograms for accurate diagnosis, with the 


advantage of excellent vascular tolerance and 


particularly at doses of 90 to 60 ml. in low systemic toxicity. when introduced into the 


alama — — 


Hypaque” meglumine 60% Brand of meglumine diatrizoate, USP, Sterile Aqueous Injection (Weight/ Volume) 


Brief Summary: 


GENERAL CONTRAINDICATION 
Do not use Hypaque meglumine 60 per cent solution for myelog- 
raphy. Injection of even a small amount into the subarachnoid 
Space may produce convulsions and result in fatality. 


GENERAL WARNINGS 

Use in Pregnancy. No teratogenic effects attributable to Hypaque 
meglumine 60 per cent have been observed in reproduction studies 
in animals. However, before administration of Hypaque meglumine 
60 per cent to women of child-bearing potential, the benefit to the 
patient should be carefully weighed against the possible risk to the 
fetus. In addition, most authorities consider elective contrast radi- 
ography of the abdomen contraindicated during pregnancy. 

Administration of radiopaque materials to Ratones known or 
suspected to have pheochromocytoma should be performed with 
extreme caution. If, in tne opinion of the physician, tne possible 
benefits of such procedures outweigh the considered risks, the 
amount of radiopaque material injected should be kept to an abso- 
lute minimum. The blood pressure should be assessed throughout 
the procedure, and measures for treatment of a hypertensive crisis 
should be available. 

Contrast media have been shown to promote the phenomenon 
of sickling in individuals who are homozygous for sickle cell dis- 
ease when the material is injected intravenously or intraarterially. 


GENERAL PRECAUTIONS 

Before a contrast medium is injected, the patient should be 
questioned for a history of allergy. Although a history of allergy 
may imply a greater than usual risk, it does not arbitrarily con- 
traindicate the use of the medium. Premedication with antihis:a- 
mines to avoid or minimize Re plua allergic reactions may be 
considered. Diphenhydramine hydrochloride (i.e., Benadryl*), how- 
ever, should not be mixed in the same syringe with Hypaque meg- 
lumine since it may cause precipitation, The injection of 0.5 to 
1 ml. of the contrast medium intravenously approximately 15 min- 
utes prior to injection of the full dose is frequently used in an 
effort to screen patients. The absence of a reaction to this test dose 
is not entirely reliable for predicting the patient's response to the 
full diagnostic dose. Severe reactions, including fatalities, have 
occurred with a test dose as well as with larger doses. Adequate 
facilities for treating severe reactions should be available. 

Caution is advised in patients with severe cardiovascular dis- 
ease, hyperthyroidism, extreme senility (but not old age per se), 
and in patients with a history of bronchial asthma or other allergic 
manifestations, or of sensitivity to iodine. 

Water-soluble iodinated radiopaque media wi!l cause a marked 
elevation of the protein-bound iodine (PBI) level and possibly a 
false low iodine uptake result up to 48 hours after their use. 
Therefore, thyroid function studies (PBI and 24-hour radioiodine 
uptake levels) should be performed prior to radiographic studies, 
if clinically indicated. 


GENERAL ADVERSE REACTIONS 

Reactions accompanying the use of contrast media may vary 
directly with the concentration of the substance, the amount used, 
the technique used, and the underlying pathology. . 

The following have been reported after administration of ci- 
atrizoates and other iodinated contrast media. Reactions due to 
technique: hematomas and ecchymoses. Hernodynamic reactions: 
vein cramp and thrombophlebitis following intravenous injection. 
Cardiovascular reactions: rare cases of cardiac arrhythmias, hyper- 
tension, hypotension and shock, and cardiac arrest. Occasionally, 
transient proteinuria, and rarely, oliguria or anuria. Allergic reac- 
tions: asthmatic attacks, nasal and conjunctival symptoms, dermal 
reactions such as urticaria, and rarely, anaphylactic reactions. 
Signs and symptoms related to the respiratory system: pulmonary 
or laryngeal edema, bronchospasm; or to the nervous system: rest- 
lessness, convulsions. Other reactions: flushing, pain, warmth, nau- 
sea, vomiting, anxiety, headache, and dizziness. Infrequently, ''io- 
dism” (salivary gland swelling) from organic iodinated compounds 
appears two days after exposure and subsides by the sixth day. 


CEREBRAL ANGIOGRAPHY 


Indication 
Hypaque meglumine 60 per cent may be administered for vis- 
ualization of the cerebral vessels. Inasmuch as cerebral an- 
giography is a highly specialized procedure requiring the use of 
special techniques, it is recommended that Hypaque meglumine 
60 per cent be used for this purpose only by persons skilled and 
experienced in carrying out the procedure. 


Contraindication 
Carotid angiography during the progressive period of a stroke 
should be avoided, particularly on the left side because of the 
increased risk of cerebral complications. 


Precautions 

See Section on General Precautions. 

Patients in whom cerebral angiography is to be performed 
should be selected with care. vo 

Although cerebral angiography has been considered contraindi- 
cated in patients who have recently experienced cerebral em- 
bolism or thrombosis (stroke syndrome), many experts now believe 
that the diagnostic value of the procedure, when employed early 
as an aid in tocating lesions amenable to operation, outweighs any 
added risk to the patient. Furthermore, a small number of post- 
angiographic fatalities have been reported, including progressive 
thrombosis already clinically evident before angiography, in which 
the procedure did not appear to play any direct role. Patients with 
severe cerebrovascular disease should be examined primarily by 
indirect methods of angiography. : 

In cerebral angiography, every precaution must be taken to pre- 
vent untoward reactions. Reactions may vary directly with the 
concentration of the substance, the amount used, the speed and 
frequency of injections, and the interval between injections. 

In subarachnoid hemorrhage, angiography is expected to be 
hazardous. In migraine the procedure can be hazardous because 
of ischemic complications, particularly if performed during or soon 


after an attack. Adverse Reactions 


See Section on General Adverse Reactions. 

With any contrast medium introduced into the cerebral vascu- 
lature, neurologic complications, including neuromuscular dis- 
orders, seizures, loss of consciousness, hemiplegia, unilateral dy- 
sesthesias. visual field defects, language disorders (aphasia), and 


have been reported. Some investigators who are experienced in 
angiographic procedure emphasize the fact that they tend to occur 
after repeated injections or higher doses of the contrast medium. 
Other clinicians find that they occur most frequently in elderly 
patients. Inasmucn as the procedure itself is attended by technical 
difficulties regardless of the risk the patient presents (e.g., mechan- 
ical catheter obstruction of the vertebral artery can cause transient 
blindness), tne more experienced the radiologic team, the fewer 
the complications of any degree that are apt to arise. 


Dosage and Administration 
A dose of 8 to 12 ml. injected at a rate not exceeding the rormal 
flow in the carotid artery (about 5 ml. per second) is suggested. 
The dose may be repeated as indicated; however, an increased 
risk attends each repeat injection. Children require a smaller dose 
in proportion to weight. Light anesthesia may be required in these 
procedures. 


PERIPHERAL ANGIOGRAPHY 
(ARTERIOGRAPHY AND VENOGRAPHY ) 


Indication 
Hypaque meglumine 60 per cent may be administered to estab- 
lish the peripheral vascular status of the patient by means of 
peripheral arteriography or venography. 


, Precautions 
See Section on General Precautions. 


Adverse Reactions , 
,.9ee Section on General Adverse Reactions. Soreness in extrem- 
ities has also been reported. 


l i Dosage and Administration 
Diagnostic arteriograms may be obtained with 20 to 40 ml. of 
Hypaque meglumine 60 per cent introduced into the larger periph- 
eral arteries by percutaneous or operative methods. Visualization 
of veins in the extremities may be accomplished with 10 to 20 ml. 


EXCRETORY UROGRAPHY 


Indication 

Since Hypaque meglumine 60 per cent is rapidly eliminated by 
the kidneys in radiopaque concentration, its use is indicated for 
excretory urography. Precautions 

See Section on General Precautions. 

Some clinicians consider multiple myeloma a contraindication 
to excretory urography because of the great possibility of produc- 
ing transient to fatal renal failure. Others believe that the risk of 
causing anuria is definite but small. If excretory urography is per- 
formed in the presence of multiple myeloma, dehydration should 
be avoided since it favors protein precipitation in renal tubules. 

Because of the possibility of temporary suppression of urine, 
it is wise to allow an interval of at least 48 hours before excretory 
urography is repeated in patients with unilateral or bilateral reduc- 
tion of normal rena! function. 


_ Adverse Reactions 
See Section on General Adverse Reactions. 


Dosage and Administration 

Intravenous Dosage 

Adults. A dose of 30 to 60 ml. produces excellent shadows in the 
majority of adults subjected to partial dehydration and effective 
purgation. In persons of slight build, 20 ml. produces adecuate 
shadows. For best results and minimal reactions, the total 30 to 
60 ml. should be injected in one to three minutes and compression 
may be used. A small intravenous test dose may be administered 
as a possible aid in determining sensitivity to the medium. (See 
General Precautions.) 

Children. The suggested dosage for children up to 12 years old 
is presented in the table below. Children older than 12 years may 
be given an adult dose. 


Pediatric Dosage for Excretory Urography 
Age Body Weight Dosage 


Under 2 years up to 10 Ibs. 5 to 10 ml. 
10 to 30 Ibs. 10 to 15 ml. 

2 to 12 years 30 to 60 Ibs. 15 to 30 ml. 
over 60 lbs. 30 ml. 


Preliminary Preparation of Patient 

Altnougna clear shadows are often seen in patients who have had 
no preliminary preparation for urography, the largest percentage 
of satisfactory films is obtained in patients who abstain from fluids 
for 12 to 15 hours before the intravenous injection so that partial 
dehydration results. Unless contraindicated, a laxative may be 
taken at bedtime to eliminate gas from the intestine. 

It is not advised that infants or young children abstain from 
fluids 12 to 15 hours prior to this examination because the injec- 
tion of Hypaque meglumine 60 per cent (brand of meglumine 
diatrizoate) may represent an osmotic load superimposed upon 
the increased serum osmolarity obtained by partial dehydration. 


Roentgenographic Technique 

A preliminary scout film may be obtained before the intravenous 
injection. Excellent shadows can often be obtained immediately af- 
ter administration of the radiopaque medium (within a five-minute 
period). If preliminary preparation has been carried out, the uri- 
nary organs are usually best visualized on films exposed 5, 1C, or 
15 minutes after intravenous injection. If a film of the bladder is 
required, it is generally taken 25 or 35 minutes after injection. 

In patients with impaired renal function, the best shadows may 
not be obtainable until later (30 minutes or more) because of 
delayed excretion, and additional film may have to be exposed. 

Most urologists and roentgenologists believe that compression 
immediately above the symphysis (obtained by application of a 
small hollow rubber ball about the size of a grapefruit or by the 
rolled bed sheet technique) assures adequate filling of the pelves 
and ureters, and hence is of great value. Although compression 
undoubtedly improves the urogram, it also seems to increase the 
possibility of pyelorenal backflow or reflux by raising the pressure 


within the urinary tract. 
HOW SUPPLIED 

Ampuls of 30 ml., boxes of 1, 10, and 25. 

A 1 ml. sensitivity test ampul is furnished with each ampul. 
Vials of 20 and 30 ml., rubber stoppered, boxes of 1, 10, and 25. 
Vials of 50 ml., rubber stoppered, boxes of 1 and 10. 
Each vial contains sufficient excess to permit withdrawal of 1 ml. 
for testing sensitivity. 

The 60 per cent solution contains calcium disodium edetate 


Meet the 
A-ray twins 
anyone can 
usn around. 





The Lightest Weight X-Ray Mobiles. 
From Westinghouse. 
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automatic MA stabilization, automatic exposure 
- assurance circuit, 24 solid state timing stations. 

;—Featu iclude single knob technique 
tion, automatic charge stabilization, ability to change KV 
ut discharging, : one microfarad capacity. Gives 
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When we say mobiles, we mean the smallest Westinghouse mobiles that can go 


technician can wheel them around as easily as a anywhere as easily as you can, write 
supermarket cart. Our MO 120 for 220 V operation or call our nearest sales office or 
weighs in at 500 Ibs.; our MO 120C condenser Westinghouse X-Ray Division, 
discharge unit for 110V operation tips the beam 2519 Wilkens Avenue, 

at 550 Ibs. Baltimore, Maryland 21203. 


Both are far lighter than any other leading mobiles. | MS 
But in radiology use they're worth their weight in 
gold. Low profile, so you don't need a guide to move 
them around. 
Fora demonstration or full details on the 
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Laurel and Hardy. Inseparable. 
Made for each other. 


The same goes for a nuclear- 
medicine department. Only one 
imaging system goes with it—is 
made for it—brings the department 
to its full potential. 


Some things simply belongs 
together 


Only the Pho/Gamma" III 
Scintillation Camera by Nuclear- 
Chicago. Only the Pho/Gamma III 
has the in-vivo visualization 
capabilities, the full range of data 
displays and data-manipulation 
accessories for today—and 
tomorrow. 

Which is why more and more 
nuclear-medicine departments are 
going with and growing with the 
Pho/Gamma lll. And helping to 
make it, now more than ever, the 
world's most experienced scintillation 
camera. 

Call your Nuclear-Chicago sales 
engineer. Or write to us for full 
details on the Pho/Gamma Ill. 


© 


NUCLEAR-CHICAGO 
A SUBSIDIARY OF G. D. & CO. 


2000 Nuclear Drive, Des Plaines, Illinois 60018, U.S.A. 
Donker Curtiusstraat 7, Amsterdam W. The Netherlands 











there's important news 
you need to know... 


Introducing the new 


HALSEY X-RAY, sUBSIDIARY, 
UNITED STATES RADIUM CORPORATION 


We believe that the union of HALSEY X-RAY and 
United States Radium Corporation (RADELIN) 

will be of profound significance to the user of 
X-ray equipment, opening the door to a new 

era of product excellence and patient benefit. And 
we take this opportunity to re-dedicate ourselves 
and our family of Halsey and Radelin distributors 
and dealers to the attainment of important new 
levels of customer service and satisfaction. 


about a great new capacity 
to serve you better: 


A complete single source 
for outstanding X-ray accessories 


Radelin X-Ray Screens and X-Ray Screen Cleaner 

e Halsey Rigidform & Wafer Cassettes e Halsey X-Ray 
Products, including cassette holders e film storage 
chests e floor screens è lead products e safelights 

e film hangers e developing tanks e film dryers e 
illuminators e viewers e cabinets e supplies 


For literature and details write: 


— HALSEY X-RAY PRODUCTS, INC., SUBSIDIARY, 
CUS UNITED STATES RADIUM CORPORATION 


1425 37TH STREET. BROOKLYN. NEW YORK 11918 / (919) (GE.an.17nn 
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Announcement of Postgraduate Course 
Titled: 


ANGIOGRAPHY TECHNIQUES, 
INSTRUMENTATION AND 
ROOM DESIGN 


The Department of Radiology at the 
Columbia Presbyterian Medical Center in 
New York is sponsoring a Course on 
"Techniques, Instrumentation and Room 
Design for Angiography" on March 18, 
19 and 20, 1970. 

The Course offers a discussion of the 
guide lines for the selection of radio- 
graphic equipment for various angio- 
graphic applications. Image Intensifiers, 
Film Changers, X-Ray Generators, Radio- 
graphic Tables and other accessory de- 
vices will be covered. Modern concepts 
in Catheter Design, Guide Wires, 
Needles, Angiographic Injectors and 
Contrast Media will be presented. The 
technical problems specific to Angio- 
graphy in children will be discussed. Mon- 
itoring equipment and the various safety 
features in an Angiographic Suite will be 
covered. There will be panel discussions 
on Magnification Angiography, Angio- 
graphic Room Layouts, and Recent 
Trends in Angiography. The Academic 
Faculty will include: H. Abrams, M.D., 
Boston, Mass.; K. Amplatz, M.D., Minne- 
apolis, Minn.; H. L. Baker, Jr., M.D., 
Rochester, Minn.; L. P. Elliott, M.D., 
Gainesville, Fla.; K. Ellis, M.D., New 
York, N.Y.; J. Gimenez, M.D., Philadel- 
phia, Pa.; P. Goodwin, Ph.D., New York, 
N.Y.; S. Hilal, M.D., New York, N.Y.; B. 
Hollander, M.D., New York, N.Y.; M. Jud- 
kins, M.D., Portland, Oregon; l. Kanter, 
M.D., New York, N.Y.; A. Lee, Msc., New 
York, N.Y.; M. Mishkin, M.D., Philadel- 
phia, Pa.; Prof. O. Olsson, Lund, Sweden; 
K. Rossmann, Ph.D., Chicago, Ill.; W. B. 
Seaman, M.D., New York, N.Y.; E. Wood, 
M.D., New York, N.Y. 


For further information, please contact 
Dr. M. Yahr at the College of Physicians 
& Surgeons, 622 West 168th St., New 
York, New York 10032. 











HANLEY ECONOMY 14 x 17 X-RAY CABINET 
SPECIAL DESIGN SLIDING DOORS 


QUALITY AT LOW PRICES 
Vertical Filing—Fully Adjustable 
We Build Special Size X-Ray Cabinets 
SPECIAL SIZE: 83 x 19⁄2 x 40 W. W/DOORS 
5 COMPARTMENT SIZE—DIVIDERS 14 x 17 ............ $121.00 
3 COMPARTMENT SIZE—DIVIDERS 14 x 17 ............ 90.00 
APPROVAL GUARANTEED—F.0.B. FACTORY—CATALOGUE 


HANLEY MEDICAL EQUIPMENT CO. 
5614 South Grand X-ray Division St. Louis, Mo. 63111 





Heart Fund 
Fights 


HEART ATTACK 
STROKE 


HIGH BLOOD 
PRESSURE 


INBORN HEART 
DEFECTS 
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In reply to advertisers please mention that you saw their 
advertisement in 


THE AMERICAN JOURNAL OF ROENTGENOLOGY, 
RADIUM THERAPY AND NUCLEAR MEDICINE 


CHARLES C THOMAS e PUBLISHER 
Springfield * Illinois 





Good ol’ reliable Sanchez-Perez. 
But you can’t expect it to last forever. 


Does the 

drawer still 

fit exactly? 
Sure, the drive Isn't the 
chain assembly receiving 
still works, but compartment 

maybe not as well lining wearing 
as it should. a little thin 
by now? 


Your technician 
might save some 
time if all your 
cassettes were 
lined-up, adjusted 
and polished — 
maybe even 
replaced. 


And after all, 
couldn't the old 
girl use a new 
coat of paint? 





A complete 
rewire job 
couldn't hurt, 
could it? 


If you want us to, 
we'll add a new, 
improved locking 
system that 
doesn't take away 
a bit of your 
mobility. 


If you don't 
already have 
one, maybe 
you should 
add that 
Model 400 
programmer 


now. 


Isn't it about time for an overhaul? After all, time 
takes its toll—even on such a simple, dependable 
design as the Sanchez-Perez Automatic Seriograph. 
Maybe you should send yours back to our factory— 
and have it reconditioned by the people who built it 
all those years ago. 

For about a third of the cost of a new one (and that 
wasn't much in the first place, remember?), we'll run 
your Sanchez-Perez back down our assembly line— 
replacing, repainting, rewiring, renewing. 

And deliver it back to you in like-new condition. 


THE AUTOMATIC SERIOGRAPH CORPORATION 


DIVISION OF LITTON INDUSTRIES 
Des Plaines, Illinois 60018 


Box 5000 


How long will it take? About eight weeks. If you 
can't do without a changer for that long, we'll rent 
you another Sanchez-Perez while yours is being rebuilt. 

Of course, we'll be glad to sell you a brand new 
Sanchez-Perez Automatic Seriograph, if you prefer 
(we've made a few improvements, and it's still the 
only film changer in its price class). You probably 
can use an extra one to do bi-plane work. But no tell- 
ing how long the one you've got will last. 

If you keep sending it back to us every twenty 


years Or so. 





The pulsing heart... 
and the pulsing equipment 
from Picker. 


The pulsing heart is the driving force 
behind a circulatory system whose 
dynamic range severely tests most 
diagnostic imaging systems. X-ray 
equipment to meet these tests must 
do its pulsing in many ways. 

Such equipment must: 

Produce individual exposures as 
short as one millisecond or less, or 
as long as several milliseconds. 

Be able to pulse in programmed 
sequence at repetition rates up to 100 
or more per second, synchronously 
or asynchronously. 

Handle both high and low power 
pulses. 

Fully exploit the capabilities of 
any grid controlled x-ray tube now 
available, in terms of instantaneous 
heat loadings as well as cumulative 
heat loadings. 

It must work in harmony with such 
equipment as cine and spotfilm 
cameras, television systems, 
magnetic disc recorders and tape 


recorders, diagnostic tables, and 
related devices. 


Picker can now supply such 
equipment in the form of systems 
built around Pulsar, anew concept 
in the design of high power, three- 
phase generators for diagnostic 
radiology. Pulsar reaches peak 
power in 10 microseconds, delivers 
Square pulses as short as 1/10 
millisecond from less than 1 mA to 
1,000 mA, and turns off in 10 
microseconds, long before phosphor 
brightness diminishes. 

Pulsar systems will enable you to 
select the imaging procedure you 
want for any study you want to make 
of the body’s hemodynamic function... 
with today’s equipment, and 
tomorrow's. 

For more information about pulsing 
x-ray equipment from Picker, call 
your local representative, or write 
Picker X-Ray, 595 Miner Road, 
Cleveland, Ohio 44143. 


PICKER 

















NEW “DIAMENTOR® 


PATIENT X-RAY 
DOSE INDICATOR 


Determines total patient exposure 
delivered during radiography and 


fluoroscopy...measured as 
roentgens x area (R * cm’). 


* Especially useful in special procedures employ- 
ing extended fluoroscopic or cine studies. 


e Valuable for comparing the exposure necessary 
for different patients and different radiological 
techniques. 


* ideal for teaching purposes. Dramatically dem- 
onstrates the effects of varying the field size, 
voltage, filtration, time exposure, etc. 


e Helps avoid excessive exposure; indicates total 
amount of x-rays emitted to body. 


e Gives immediate indication of 
(a) variation in output of x-ray equipment. 
(b) improper collimation. 
(c) improper filtration. 





The radiation hazard from x-ray exposures, to which 
everyone is exposed in medical radiology, is receiving 
increased attention. For the best protection in diagnos- 
tic radiology, the fundamental principle is to reduce the 
total dose. This not only protects the patient but also 
reduces the cumulative dose received by x-ray person- 
nel. To minimize such radiation, the total amount 
administered during the diagnostic examination should 
be measured accurately. Such measurements should 
include the effects of x-ray output and field size. 


The 'Diamentor" Patient X-Ray Exposure Indicator 
was designed specifically to measure the total exposure 
delivered to patients during radiography and fluoro- 
scopy. Experience shows that when this instrument is 
used regularly in an x-ray department, the total expo- 
sure required for examinations is reduced. The ‘‘Dia- 
mentor" permits not only easy, automatic survey of 
patient exposure...it provides enough additional infor- 
mation for the radiologist to make comparisons between 
the doses necessary for different patients and different 
radiological techniques. As a result, teaching hospitals 
and schools have found the Diamentor most valuable in 
their x-ray training programs. 


For more details, ask for Bulletin NA-42-C 


NUCLEAR ASSOCIATES, INC. ` 


35 URBAN AVENUE, WESTBURY, N.Y. 11590, PHONE (516) 333-9344 


How DuPont 
keeps sharpening the 


focus on 
diagnostic 


. Clarity 


The following pages introduce three new developments in Du Pont CRoNExe 
X-ray Products. Each of them represents a significant improvement for a 
specific aspect of medical radiography. All of them are the result of 
Du Pont's continuing focus on improving Diagnostic Clarity for you. 
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Du Pont sharpens the focus on Diagnostic Clarity with 


New CRONEX 6 X-ray Film 


A medium-speed film offering outstanding 
soft tissue visualization without sacrifice of 
detail in lower radiographic densities. 


Extended Contrast Range. By carefully manipulating the 
sensitometric characteristics of the CRONEX emulsion, our scientists 
have succeeded in extending the contrast range farther 

into the high density regions, where important diagnostic 
information is sometimes hard to discern. 


Outstanding Soft Tissue Visualization. For example, 

CRONEX 6 will give outstanding visualization of the scalp line 
in skull examinations. Soft tissue in knee radiography 

can readily be seen. And, of course, both bone and soft tissue 
are visualized in pelvimetry and placentography. 


For General Use or Special Procedures. CRONEx 6 is an excellent 
general purpose film that can be used for a wide variety of 
examinations, including special procedures. Its specially formulated 
surface assures reliable transport in rapid film changers. 


90-Second Processing. It is specifically designed 
for 90-second automatic processing, but it can also be 
processed in longer cycles. 


Ask for Demonstration. Your Du Pont Technical Representative 
will contact you soon to demonstrate the wide-ranging 
capabilities of CRONEX 6. 


CRONEX X-ray Products 


T. OFF. 





Du Pont sharpens the focus on Diagnostic Clarity with 


New CRONEX Spot Film 


A film created specifically for use 
in medical radiology. 


90-Second Processing. New Du Pont CRONEX Spot Film 

for image intensifiers processes in 90 seconds or 

31^ minutes in standard automatic x-ray processor chemistry. 
You get fast, on-the-spot access. No special processing 
equipment or adjustments are needed. 


Blue-Tint Base. This high-speed, blue-tinted, polyester-base 
film gives you excellent diagnostic clarity as a result of 

the careful matching of contrast, density and grain to the 
special requirements of image amplification. 


Available in Three Widths. CRONEX Spot Film is 
available in roll widths of 7Omm, 105mm and 31 inches. 


Ask for Demonstration. Your Du Pont Technical Representative 
will gladly demonstrate this spot film created specifically 
for your use on his next visit. 


CRONEX X-ray Products 





Du Pont sharpens the focus on Diagnostic Clarity with 


New CRONEX Hi-Plus Screen 


A screen that provides outstanding image 
resolution with short exposures. 


Improved Diagnostic Clarity. The new Du Pont Cronex Hi-Plus 
Intensifying Screen reduces the compromise 

on diagnostic clarity that has been associated with minimal 
exposure technics and high-speed screens. 


Outstanding Contrast, Resolution, Sharpness. CRoNEx Hi-Plus 
has an advanced CaWO, phosphor that emits maximum 
actinic light with minimal decrease in image definition. 

This results in outstanding contrast, resolution and sharpness, 
enabling you to minimize patient x-ray exposure in a 

wider variety of technics. 


Full Family of Screens. CRONEX Hi-Plus is one of a complete 
family of screens—all with a polyester base. The family includes 
Detail screens, Fast Detail screens, Par Speed screens 

and a full range of Gradient and Fluoroscopic screens. 

Also, Multisection Screen Books are available. 


Ask for Demonstration. Your Du Pont Technical Representative 
will gladly demonstrate this latest advance from Du Pont's 
focus on Diagnostic Clarity on his next visit. 


CRONEX X-ray Products 


PAT. OFF. 





THE LIEBEL-FLARSHEIM 


HYDRADJUST 


UROLOGICAL TABLE 


|i 
MODELS AVAILABLE WITH 
LISTINGS FOR USE IN 

HAZARDOUS LOCATIONS, 
CLASS 1. GROUP C 





... yes, this Table is reserved for the hospital wanting the ultimate in modern 
urologic radiographic equipment. Powered for complete efficiency in cystos- 
copy and transurethral surgery and with built-in versatility to assure greatest 
diagnostic thoroughness in all of today's specialized radiographic procedures. 
Designed to accommodate image intensification units with associated cinera- 
diographic or video tape equipment. 


m ALSO RESERVED and waiting for you: New, colorful just-off-the-press 
literature illustrating and describing this outstanding Table. Write for your 
copy now—or ask your X-ray equipment supplier—Products for Better Health 
from Sybron. 


LIEBELFLARSHEIM 


SYBRON CORPORATION 
CINCINNATI, OHIO 45215 * U.S.A. 





The cervical myelogram illus- 
trated here is an interesting 
demonstration of a relatively 
large neurofibroma in the spinal 
canal at the level of the third 
cervical vertebra. 

During the first manipulation of 
Pantopaque" contrast medium into 
the cervical subarach- 
noid space, image of 
the column of contrast 
material was inter- 
rupted at the C-3 level, 
particularly on the 
right, and gave a first 
impression of the pres- 
ence of a nonencapsu- 
lated, infiltrating, in- 
tramedullary tumor, 
which appeared to en- 
large the spinal cord. 
On further manipula- 
tion, caudally, how- 
ever, a thin stream of 
contrast material di- 
verged to the left and 
outlined medial, up- 
per, and lower borders 
of a well-circum- 
scribed tumor. 

The patient, a 58- 
year-old woman, had 
had cramping of the 
foot muscles, especially on the right, 
for about three years. Eight months 
prior to examination, she began to 
experience dull pain in the back of 
the head and stiffness of the lower 
limbs when descending stairs. 
About two months prior to myelog- 
raphy, she began to notice "pins 
and needles" sensations in all limbs, 
again particularly on the right, and 
developed difficulty in using her 





right upper limb. 

The tumor was excised following 
laminectomy of the third, fourth, 
and fifth vertebrae and the spinal 
cord was thoroughly decompressed. 
The patient did very well postoper- 
atively and today is an essentially 


well woman. 


Side Effects. Clinical reports 
indicate that the incidence and 
the severity of the side effects 
following Pantopaque mye- 
lography with aspiration of 
the medium is but slightly 
greater than with ordinary 
lumbar puncture. In 10-30 per- 
cent of such cases there may 
be transient symptomatic re- 
actions consisting of slight 
temperature elevation and in- 
crease of symptoms referable 
to a back condition. When the 
medium is not removed, simi- 
lar transient side effects occur 
with a slight elevation of tem- 
perature in a greater percent 
of patients. To reduce the re- 
actions to a minimum and to 
facilitate the absorption of the 
medium, the bulk of the Pan- 
topaque should be removed by 
aspiration after myelography. 

Contraindications. Pantopa- 
que should not be injected 
where a lumbar puncture is 
contraindicated, nor within 10 
days of a previous lumbar 
puncture. The latter precau- 
tion is necessary to avoid sub- 
dural and extra-arachnoid ex- 
travasation. An injection 
should not be carried out until 
the operator is certain that his 
needle is in the subarachnoid 
space. 

Limitations. Pantopaque has 
not been studied adequately 
from a clinical standpoint as a contrast medium 
for body cavities other than the subarachnoid 
space. The limitations and contraindications in 
other areas are not known. 


Pantopaque, the trademark under 
which all leading x-ray dealers sup- 
ply the compound ethyl iodophe- 
nylundecylate, is prepared as the 
myelographic contrast medium 
lophendylate Injection, U.S.P. by 
Lafayette Pharmacal Inc., Lafayette, 


Indiana 47904. Pantopaque is a regis- 
tered trademark of Eastman Kodak Company. 





ables of a 
different stripe 


Monitrol. The one line of tables that covers 
your procedural needs. One that shows 

its true stripes under the pressure of 
around-the-clock hospital duty. And, one 
to grow on as you need additional rooms. 


Take the Monitrol/90. Its 90°-90° powered 
angulation permits myelography plus the 
full range of radiographic and fluoro- 
scopic procedures. A new 4-way shift top, 
with safety interlock, and integral counter- 
weight system provide ease of operation 
and patient positioning . . . plus reduced 
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GE's image intensifier with TV presenta- 
tion; a high-output GE generator matched 
to the system; and other related equip- 
ment. The result: a hospital-proven 
system for the precise diagnostic 
information you need. 


Monitrol/15, with 90°-15° angulation, 
gives you added room flexibility. Equip 
it to handle both radiographic and 
fluoroscopic procedures. Or, without 
the fluoroscopic carriage and tower, you 
have a versatile table for radiographic 
procedures only. 


That’s Monitrol ... versatile, reliable, 
capable. Truly, tables of a “different 
stripe.” See one, or the entire line. 
Your GE representative can arrange it. 
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Ihe no-mix. 


We took the construction work 
out of barium sulfate. 

We premixed it into a smooth, 
creamy, instantly ready esopha- 
geal contrast medium. 

before, coating was often a 
hit-or-miss operation ('home- 
brewed' barium can be too thin, 
too thick or just plain settled 
out). 

Not anymore. 

Now, in seconds, you can pho- 
tograph your patient's esopha- 
geal tract...easily take 3, 4, even 
5, plates after an initial dose. In 


many patients the coating of 
Esophotrast lasts up to 15 min- 
utes (ample time for fluoroscopy 
and radiography of the esopha- 
gus and evaluation of heart size). 

Now you don’t have to cajole 
your patients into drinking cup- 
ful after cupful of barium...the 
l oz. of Esophotrast, usually all 
that’s needed, is nongritty and 
fruit-flavored-a really pleasant 
medium to take. 

And it's just a squeeze of a tube 
away. 

So why mix your own? 


Esophotrast 


(barium sulfate) 
Instantly ready esophageal cream 


Recommended dose: 1 tablespoonful “chewed” thoroughly 
before swallowing. Repeat with a second tablespoonful to ensure 
prolonged adherence and coating of the esophageal mucosa. 


Barnes-Hind Barium Products 
Subsidiary of Barnes-Hind Pharmaceuticals, 


Sunnyvale, Calif. 94086 








New 
Hypaque Sodium 25% 


s». SOdlum diatrizoate Sterile Aqueous Solution 


300 ml. disposable unit 


complete with infusion set and needle 














Now, drip infusion 
urography 
in 3 simple steps 


Insert Infuse 











E" 
Insert piercing spike of infusion Infuse into an antecubital vein Discard entire unit when 
set through rubber stopper of over a period of 3 to 10 minutes infusion is completed 


300 ml. infusion bottle 


Convenience 
e 300 ml. bottle of Hypaque sodium 25% (brand of sodium diatrizoate 25%) 


e does not require further dilution 
e supplied with infusion set and needle 


Diagnostic advantages 

e dense prolonged nephrogram facilitates tomography 

e physiologic action without distortion 

e reduces need for retrograde urography with its inherent dangers 

e kidneys, pelves, ureters and bladder usually seen on same film 

e permits nephrotomography, urography and cystourethrography with one infusion 
e compression and dehydration not always essential 


Tolerance 


e 300 ml. dose usually as well tolerated as the conventional dose for intravenous urography 
e nosignificant changes of BUN reported after use in patients with impaired renal function 


* using regular sterile technique 


please see following page for summary of prescribing information 


Hypaq ue 25% (brand of sodium diatrizoate 25%) 


sodium 


Sterile Aqueous Injection 


PRECAUTIONS 
Before a contrast medium is injected, the patient should 
be questioned for a history of allergy. Although a history 
of allergy may imply a greater than usual risk, it does not 
arbitrarily contraindicate the use of the medium. Pre- 
medication with antihistamines to avoid or minimize pos- 


sible allergic reactions may be considered. Benadryl ® 


(brand of diphenhydramine hydrochloride), however, may 
cause precipitation when mixed in the same syringe with 
Hypaque sodium. The injection of 0.5 ml. to 1 ml. of the 
contrast medium intravenously approximately 15 minutes 
prior to injection of the full dose is frequently used in an 
effort to detect patient sensitivity. The absence of a reac- 
tion to this test dose is nct entirely reliable for predicting 
the patient's response to the full diagnostic dose. Severe 
reactions, including fatalities, have occurred with a test 
dose as well as with larger doses. Adequate facilities for 
treating severe reactions should be available. 

Caution is advised in patients with severe cardio- 
vascular disease and in patients with a history of bronchial 
asthma or other allergic manifestations or of sensitivity to 
iodine. 

Contrast media have been shown to promote the phe- 
nomenon of sickling in imdividuals who are homozygous 
for sickle cell disease when the material is injected intra- 
venously or intraarterially. 

Water-soluble iodinated radiopaque media will cause 
a marked elevation of the protein-bound iodine (PBI) level 
and possibly a false low iodine uptake result up to 48 
hours after their use. Therefore, thyroid function studies 
(PBI and 24-hour radioiodine uptake levels) should be per- 
formed prior to radiographic studies, if clinically indicated. 

Hypaque sodium 25 per cent should always be admin- 
istered at body temperature. 

Immediate adverse reactions to drip infusion pyelogra- 
phy have not been reported to occur at a higher frequency 
or greater severity than with routine excretory urography. 
However, sequelae of this procedure are possible some 
hours after the examination. Drip infusion pyelography 
imposes not only a sudden osmotic load, but also may 
present as much as 160 meq. of sodium (3.7 Gm.) to 
patients with established, decreased glomerular filtration 
and renal tubular damage. In addition, these patients may 
also have coexisting or associated cardiovascular disease. 
Therefore, the possibility of the development of conges- 
tive heart failure hours after the procedure should be 
considered. 

Because of the possibility of inducing temporary sup- 
pression of urine, it is wise to allow an interval of at least 
48 hours to pass before repeating drip infusion pyelogra- 
phy in patients with unilateral or bilateral reduction of 
normal renal function. 

A definite risk exists in the performance of excretory 
urography in patients who are known to have multiple 


myeloma. Partial dehydration in preparation of these pa- 
tients for the examination is not recomimended, since this 
may predispose to the precipitation of myeloma protein in 
the kidney tubules. 


ADVERSE REACTIONS 
Reactions accompanying the use of contrast media may 
vary directly with the concentration of the substance, the 
amount used, the technique used, and the underlying 
pathology. 

Adverse. reactions, usually of a minor nature, have oc- 
curred in 10-14 per cent of patients who have received 
Hypaque intravenously. Reactions due to faulty technique 
include hematomas and ecchymoses following extravasa- 
tion from the vein, and pyrogenic reactions. Hemody- 
namic reactions include vasodilatation with flushing, 
hypotension and, rarely, vein cramp or thrombophlebitis. 
Serious cardiovascular reactions include rare cases of 
Cardiac arrhythmias (e.g., ventricular fibrillation), shock, 
and cardiac arrest. Transient proteinuria may occur occa- 
sionally following the injection of radiopaques and, rarely, 
oliguria and anuria (renal shutdown) have been reported 
as a secondary effect of a hypotensive reaction. Allergic 
reactions include asthmatic attacks, nasal and conjuncti- 
val symptoms, dermal reactions such as urticaria and, 
rarely, anaphylactic shock, sometimes with fatal outcome. 
Severe reactions may also be manifested by signs and 
symptoms relating to the respiratory system (dyspnea, 
cyanosis, pulmonary or laryngeal edema), or to the ner- 
vous system (restlessness, confusion, or convulsions). 
Other reactions include nausea, vomiting, excessive sali- 
vation, anxiety, headache, and dizziness. Infrequently, 
"iodism" (salivary gland swelling) from organic com- 
pounds appears two days after exposure and subsides by 
the sixth day. 


DOSAGE AND ADMINISTRATION 

The recommended dose is calculated on the basis of 2 ml. 
of Hypaque (sodium diatrizoate) sodium 25 per cent per 
pound of body weight. The average dose of the solution 
for adults is 300 ml.; for optimum results, a minimum 
dose of 250 ml. should be used. A maximum dose of 
400 ml. is generally sufficient for the largest of subjects. 

The solution is administered intravenously through an 
18-gauge needle over a period of three to ten minutes. 
Pyelographic films are taken at 10, 20, and 30 minutes 
from the beginning of the infusion. Early 2, 3, 4, and 5 
minute films are obtained when indicated for the evalua- 
tion of hypertension. Nephrotomographic sections are 
best taken just at the end of the infusion, and voiding 
cystourethrograms when desired are usually made at 
30 minutes. 


HOW SUPPLIED 
Bottles of 300 ml., with and without an intravenous infu- 
sion set. 


PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 
Winthrop 


WINTHROP LABORATORIES 
NEW YORK, N.Y. 10016 1362M 


the 
unloader 


Meet the match for growing patient loads. Telegem 
Diagnostic X-Ray System from GE. The unloader. 


Keeps you ahead because this one system provides 
the extended capability of integrated radiography, 
fluoroscopy and tomography. That means you can 
complete more procedures in less time. Significantly 
less. One reason: no time-consuming equipment 
changes and patient transfers. You control all func- 
tions from a remote console, yet retain a close doctor- 
patient contact. Because you remain “in sight" and in 
personal contact, you maintain a bond of confidence. 
And, if necessary, can quickly assist the patient at 
tableside. 


The best way to prove all this: see an installation. 
Your GE representative can arrange it. And can supply 
additional facts about Telegem, the "unloader" for 
busy hospitals. 
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How to mix barium 
without mixing barium. 








Simply let the Picker "Autoflow" automated barium center do it. 

This device automatically combines and mixes prescribed amounts of water and 
barium (ANY barium or barium compound) and 
delivers the suspension completely and uniformly 
mixed at any time, every time. 

And then—again automatically—when its reser- 
voir of mixed barium starts to get low, the ma- 
chine signals itself to mix a new batch. Just like 
that. 

And the automation extends even to house- 
keeping. At the end of the day, by merely turning 
a dial and opening a spigot, the "Autoflow" 
washes and readies itself for the next day. 

But in addition to eliminating an annoying 
chore, consider the economic implications of the 
" Autoflow:" (1) it saves valuable time, (2) it lowers 
the cost per dose. 

Besides, you've got better things to do. 





Write for additional information. 


Picker X-Ray, 595 Miner Road, PICKER TM 
Cleveland, Ohio 44143 BIER S SO esi wl 


othe fearless 


nuclear medicine nearly everybody 
onsiders an Autofluoroscope. 


ore and more people are buying. 
eres why: 


e people that buy the Autofluoroscope are the true leaders in Nuclear Medicine — not neces- 
arily those who are big names now, but those who are pushing the frontiers of clinical develop- 
ent, those who are not satisfied with the ordinary, accepted, and safe route to imaging. More 

d more people are buying the Autofluoroscope now because they see that function studies 
e rapidly becoming the biggest and most powerful tool in Nuclear Medicine. They want to get 
arted now with the only complete digital instrument on the market, the Autofluoroscope. With 
e Autofluoroscope you can do fast dynamic function studies and identify the areas of interest 
ith numbers. Proof: Look at the number of papers (and the talk) this year on function studies 
th quantitation. 


nly with the Autofluoroscope and a good scanner can you be both Safe and Number 1. 


ill all those who are approaching the future of Nuclear Medicine fearlessly please contact us. 
) University Rd., Cambridge, Massachusetts 02138, Telephone: 617-864-7420, Boston 617- 
33-1990, Philadelphia 215-927-4676, New York 516-872-8530, Bethesda IB BAIRD-ATOMIC 

)1-656-1200, Dallas 214-827-1192, Atlanta 404-237-6434, Chicago 312- [] 

5-4352, Los Angeles 213-321-4466, San Francisco 415-467-2252, TheHague, The Netherlands, 
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TOTAL SPECTRUM THERAPY SYSTEMS 


The oldest, most respected name in radiation physics also deals in tomorrow’ 
concepts. Radiation physicists and therapists throughout the world use Philip 
Systems for treatment and research to expand the frontiers of radiotherapy 
While our engineers continue to develop instrumentation which offers botl 
simplicity and sophistication for tomorrow, we are ready for your needs today 


Whether your therapy department is new, expanding in size and services, o 
simply ready to replace equipment, we can offer you the widest scope anc 
latest state-of the-art—from grenz to gamma rays. 


We have therapy simulators, treatment tables, and complete accessories fo 
techniques you now have, and many to help you explore new applications. Anc 
these systems all offer more features for patient safety and comfort, more labo 
saving features, and more features to increase efficiency, and save you mone 
and time. 


New Hard Ray Equipment 


We even have a breakthrough —a new hard ray, short range technique systen 
that delivers 300kV, 6.8Cu HVL at 100 R/min! It's called the RT 305. It is small 
powerful, and produces depth doses superior to conventional x-ray therap' 
units—approaching that of Cobalt 60. A 250kV version is also available. 


Your Philips supplier can tell you more about these systems. Or, you can get ii 
touch with the Medical Systems Division of North American Philips Corporation 
PHILIPS is a Registered Trademark of N. V. Philips of The Netherlands 


NORTH AMERICAN PHILIPS CORPORATION 
MEDICAL SYSTEMS DIVISION 


100 East 42nd Street, New York, N. Y. 10017 


ese 6 pages we present examples of 
renal abnormalities in color 


...and you can expect just as excellent 
renal visualization in black and white with 


sodium 
fa Lj 


Hypaque 50/, 





Color aortogram 
of a 40 year old male 
showing ectopic left kidney 


e color films were prepared by a special technique by Robert L. Wise, M.D. of the Lahey Clini 
pbundation and New England Baptist Hospital, Boston, Mass. 


ypaque® sodium 50% (brand of sodium diatrizoate) is a versatile aid in the diagnosis of 
de variety of kidney conditions. Because of the fine detail obtained, Hypaque® sodium 50° 








of a 56 year old man showing adenocarcinoma 
of the kidney 





paque® sodium 50% (brand of sodium diatrizoate) provides the precise anatomic informe 
required for diagnosing suspected parenchymal diseases of the kidney. 
Because Hypaque® sodium 50% has the /owest viscosity of a// media for aortography an 
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of a 64 year old female suggesting 
large cyst, right kidney 


Jsing 300 ml. Hypaque® sodium in a 25% concentration, the radiologist can obtain valuable 
vidence in cases of renal abnormalities such as agenesis, duplication, ectopia, neoplasm or cyst 
When indicated, subsequent arteriography with Hypaque® sodium 50% (brand of sodium diz 
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Abdominal Aortogram 
of same patient, confirming 
presence of right renal cyst 








paque sodium 50% (brand of sodium diatrizoate) provides information helpful in diffe 


Color aortogram of a 38 year old male 
showing dual renal blood supply on the right 





ypaque® sodium 50% (brand of sodium diatrizoate) has optimal iodine content (300 mg/ml 





Hypaque 50% 


brand of sodium diatrizoate, USP 





The versatile contrast agent 
for definitive renal visualization 


| Winthrop) PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS 


Please see last page for brief summary of prescribing informati 


Summary of Full Prescribing Information 
Hypaque® Sodium 50% brand of sodium diatrizoate Sterile Aqueous Injection (Weight/ Volume) 


NEXCRETORY UROGRAPHY AND 
IDRIP INFUSION PYELOGRAPHY 


WDescription: Hypaque sodium is sodium 3,5-diacetamido-2,4,6-triiodoben- 
Zoate, a radiopaque medium used to delineate internal structures. Hypaque 
sodium 50 per cent contains 300 mg. iodine per ml. 


MWarning: Do not use Hypaque sodium for myelography. Injection of even a 
small amount into the subarachnoid space may produce convulsions and 
result in fatality. 


"General and Specific Precautions: Caution is advised in patients with a 
^istory of bronchial asthma, other allergic manifestations, or of sensitivity 
Mo iodine; these conditions represent a special risk, though not an absolute 
contraindication. To avoid or minimize possible allergic reactions, pre- 
medication with antihistamines may be considered. Benadryl® (brand of 
"diphenhydramine hydrochloride) in the same syringe with Hypaque may 
wresult in precipitation. A test dose of contrast medium is not entirely reli- 
able. Severe reactions, including fatalities, have occurred with a test dose 
as well as with the full diagnostic dose. 


wCaution is advised in patients with severe cardiovascular disease. In patients 
»with impaired renal function and cardiovascular disease, drip infusion 
weyelography imposes a sudden osmotic and sodium load which can pre- 
—ipitate congestive heart failure. Contrast media injected into arteries or 
weins can promote sickling of red cells in susceptible individuals. In 
oatients with reduced renal function, repeat of excretory or retrograde 
oyelography should be delayed at least 48 hours te avoid temporary sup- 
oression of urine. In preparation for excretory urography of patients with 
multiple myeloma, partial dehydration is not recommended, since this may 
oredispose to the precipitation of myeloma protein in the kidney tubules. 
When thyroid function studies (PBI and 24-hour radioiodine uptake levels) 
are indicated, they should be performed prior to radiographic studies or 
“several days afterwards, to avoid inaccurate results. 


MHypaque sodium 50% should always be injected at body temperature. 


|General and Specific Adverse Reactions: Adverse reactions, usually of a 
minor nature, have occurred in 10-14 per cent of patients who have re- 
ceived Hypaque intravenously. Reactions due to faw/ty technique include 
hematomas and ecchymoses, following extravasation from the vein, and 
Ipyrogenic reactions. Hemodynamic reactions include vasodilatation with 
lushing, hypotension and, rarely, vein cramp or thrombophlebitis. Serious 
cardiovascular reactions include rare cases of cardiac arrhythmias (e.g., 
wentricular fibrillation), shock, and cardiac arrest. Transient proteinuria 
may occur occasionally following the injection of radiopaques and, rarely, 
Jliguria and anuria have been reported secondary to a hypotensive reaction. 
Allergic reactions include asthmatic attacks, nasal and conjunctival symp- 
Moms, cutaneous reactions such as urticaria and, rarely, anaphylactic shock, 
sometimes with fatal outcome. Severe reactions may also be manifested 
oy signs and symptoms relating to the respiratory system (dyspnea, cya- 
mosis, pulmonary or laryngeal edema), or to the nervous system (restless- 
mess, confusion, or convulsions). Other reactions include nausea, vomiting, 
wexcessive salivation, anxiety, headache, and dizziness. Infrequently, 
'iodism" (salivary gland swelling) from organic compounds appears two 
days after exposure and subsides by the sixth day. Reactions to drip. in- 
Kusion pyelography may not appear until some hours after the examination. 


ANGIOGRAPHY (PERIPHERAL ARTERIOGRAPHY 
AND VENOGRAPHY) 


Wrecautions (See a/so General Precautions): Extreme caution is advised in 
sconsidering peripheral arteriography in patients suspected of having throm- 
oangiitis obliterans (Buerger's disease). Any procedure (even needling or 
nsertion of a catheter) may induce a severe arterial and/or venous spasm. 
I:Caution is also advisable in patients with severe ischemia associated with 
ascending infection. 


dverse Reactions (See a/so General Adverse Reactions): In addition to 
hose listed under General Adverse Reactions, are those due to arterial 
rauma during the procedure (i.e., needling, insertion of catheter, sub- 
ps injection, perforation, etc.) as well as to the hypertonicity or effect 
of the medium; also reported are transient arterial spasm, extravasation, 
hemorrhage, hematoma with tamponade, injury to nerves proximal to 
sartery, thrombosis (rare in venography, if vein is irrigated following injec- 
ion), dissecting aneurysm, arteriovenous fistula, (e.g., with accidental per- 
E of femoral artery and vein during needling) transient leg pain from 
contraction of calf muscles in femoral arteriography; transient hypotension 
after intraarterial (brachial) injection, and brachial plexus injury with 
axillary artery injections. 


Cerebral Angiography: Because of the special techniques required, it is 
wecommended that Hypaque sodium be used for this purpose only by per- 
"sons skilled and experienced in carrying out this procedure. 


I: Contraindication: Carotid angiography should be avoided during the pro- 
wressive period of a stroke, since this increases the risk of cerebral com- 
wolications. 


Precautions (See also General Precautions): Select patients for this pro- 
cedure with care. Use the 50 per cent solution with caution in extreme 
senility (but not old age, per se), advanced arteriosclerosis, severe hyper- 
Kension, and cardiac decompensation. 


The diagnostic value of the procedure, according to many authorities, when 
employed early enough in locating lesions amenable to surgery, may out- 
weigh the added risk to patients who have recently experienced cerebral 
embolism or thrombosis (stroke syndrome). A small number of postangio- 
wraphic fatalities, including progressive thrombosis, have occurred in which 


the procedure did not appear to play a role. Patients with severe cerebro- 
vascular disease may be examined primarily by indirect methods of angiog- 
raphy. 


Care should be exercised to avoid contaminating catheters, syringes, 
needles, and contrast media with glove powder or cotton fibers. 


Angiography is hazardous in subarachnoid hemorrhage. In migraine, the 
procedure can be hazardous because of ischemic complications, partic- 
ularly if performed during or soon after an attack. 


Adverse Reactions (See a/so General Adverse Reactions): The major sources 
of complications are faulty technique, occlusive atherosclerotic vascular 
disease, repeated injections of the contrast media, and higher doses than 
those recommended. 


Untoward reactions are mostly mild and transient, although permanent 
visual field defects and deaths have been reported. 


Vascular reactions: flushing, vessel spasm, thrombophlebitis, and cutaneous 
petechiae. 


Neurologic complications: transient cerebral blindness, neuromuscular dis- 
orders, convulsions, coma, hemiparesis, unilateral dysesthesias, visual field 
defects, aphasia, and respiratory difficulties. 


AORTOGRAPHY 


Precautions (See a/so General Precautions): Special caution is advised to 
avoid inadvertent intrathecal injection when using the translumbar tech- 
nique. The incidence and severity of reactions or complications that may 
occur are influenced by: the care and experience with which the procedure 
is performed; the amount and type of medium used; the age and condition 
of the patient; and the premedication and anesthesia used. Since aortogra- 
phy is not without some danger, it should be performed only by those ex- 
perienced in the technique. Wherever possible, repeated injections of the 
solution during a single study should be avoided. 


Adverse Reactions (See a/so General Adverse Reactions): Renal damage 
and shutdown; neurologic complications such as transverse myelitis or 
paraplegia; cardiovascular complications such as shock, cardiac arrest or 
failure, Coronary occlusion, arterial thrombosis, embolism, and perforation 
of vessels; extravasation or hemorrhage from the puncture site or retro- 
peritoneal catheter perforation; necrosis of the intestinal wall; acute pan- 
creatitis; deaths; diffuse cutaneous petechiae; subintimal injection and 
aortic dissection. 


INTRAOSSEOUS VENOGRAPHY 


See General Precautions and Adverse Reactions. A general anesthetic is 
sometimes necessary since the method is painful. Occasionally, extravasa- 
ticn of the contrast medium from the needle into the soft tissue may occur. 


DIRECT CHOLANGIOGRAPHY 


Precaution (See a/so General Precautions): This procedure should be used 
with caution in the presence of acute pancreatitis, injecting no more than 
5 to 10 ml. without undue pressure. 


Adverse Reactions (See a/so General Adverse Reactions): These may be 
attributed to injection pressure or excessive volume of the medium, result- 
ing in overdistention. Such pressure may produce a sensation of epigastric 
fullness, followed by moderate pain in the back or right upper abdominal 
quadrant, which will subside when injection is stopped. 


Some of the medium may enter the pancreatic duct and cause a transient 
serum amylase elevation 6 to 18 hours later, without apparent ill effects. 
Pancholangitis resulting in liver abscess has been reported. Occasionally, 
nausea, vomiting, fever, and tachycardia have been observed. 


HYSTEROSALPINGOGRAPHY 


Contraindications: Menstruation, active or imminent; infection in any part 
of tne genital tract, including the external genitalia; pregnancy, known or 
suspected. Use not advised for six months after end of pregnancy, or 30 
days after conization or curettement. 


Precaution (See a/so General Precautions): Caution should be exercised in 
patients with known or suspected carcinoma to avoid possible spread of 
the lesion by the procedure. 


SPLENOPORTOGRAPHY 


Precautions (See a/so General Precautions): Procedure should be performed 
with caution on patients with blood dyscrasias, a tendency to severe bleed- 
ing, or a spleen recently become tender and palpable. 


Adverse Reactions (See a/so General Adverse Reactions): Persistent hemor- 
rhage with hemoperitoneum has been reported, and, in some instances, 
hemorrhage has required splenectomy. 


How Supplied: Ampuls of 30 ml., boxes of 1, 10, and 25. A 1 ml. sensitivity 
test ampul is furnished with each ampul. Vials of 20 and 30 ml., rubber 
stoppered, boxes of 1, 10, and 25. Vials of 50 ml., rubber stoppered, boxes 
of 1 and 10. Each vial contains sufficient excess to permit withdrawal of 
1 ml. for testing sensitivity. 


If the solution is chilled, crystals may form but will readily dissolve if the 
ampul or vial is placed in moderately hot water before use. Cool to body 
temperature before injecting. 
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"IN UNION THERE IS STRENGTH"* 
THE PRESIDENT'S ADDRESS 


By JAMES C. COOK, M.D. 


DETROIT, MICHIGAN 


R. BROWN, members of the American 

Roentgen Ray Society and Guests. I 
shall not attempt to describe the feelings 
of great humilitv and also of unbounded 
gratification for the honor afforded me to 
address you in my present capacity. In 
doing so, I would like to quote from the 
American X-ray Journal of 1901, where 
the following statement was made: “If we 
are a fraternity, then in union there is 
strength. Each member is strengthened by 
the strength of the whole." 

This quotation, which has provided me 
with a title for this discourse, is the more 
meaningful since we are meeting todav in 
the Capital of the Union of Our States. 
One of the strongest uniting factors of the 
fraternity of radiologists has been the 
Annual Meeting of the American Roent- 
gen Ray Society. Throughout the 70 vears 
of these Annual Meetings, contributions 
have been made by manv individuals, each 
helping to the best of his ability in areas 
to which he felt he could make the greatest 
contribution. Some of us have been helpful 


to radiology by scientific presentations, 
either orally or in the form of exhibits, 
others by teaching in the Instruction 
Courses. There have been still others 
whose contribution and support of our 
meetings has been in the preparation of the 
excellent Technical Exhibits, from which we 
can learn so much. Each of vour Officers 
and Committees have spent many useful 
hours in organizing, planning, improving, 
and in carrying out the physical and social 
aspects of these conventions which aid so 
much in bringing us together for the ex- 
change of information and knowledge. 

We should not forget those who publicize 
the Annual Meeting through the scientific 
and lay press in such a way as to benefit our 
public image and aid us 1n attracting to, 
and holding in, radiology the type of fine, 
highly motivated people that are necessary 
for our progress. 

Our Annual Meeting has undergone, in 
its format, continuous changes in being 
adapted to the needs of radiologv and 
radiologists. In its Second Constitution it 


* Presented at the Seventieth Annual Meeting of the American Roentgen Ray Society, Washington, D. C., September 3o-October 3, 


1969. 


From the Department of Radiology, Harper Hospital, Detroit, Michigan. 
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was stated, “The object of the Society shall 
be the study and practical application of 
the roentgen rays." It has now been modi- 
fied to read, “The object of the American 
Roentgen Ray Society shall be the advance- 
ment of medicine through the science of 
radiology." 

Corresponding progressive changes have 
taken place in the development of the pro- 
gram of the Annual Meetings. It is interest- 
ing to note that several of the features we 
have continued vear after year were prom- 
inent from the earliest days. There was an 
annual election of Officers and members 
(3) of the Executive Committee; a Com- 
mittee on Local Arrangements was chosen; 
scientific papers were presented; and both 
Scientific Exhibits and. Commercial. Ex- 
hibits (later changed to Technical Exhibits 
in 1959) were displayed. 

The cost of the Chicago meeting 1n 1902, 
(Third Annual Meeting) was $296.10. The 
Technical Exhibits contributed $367.00 to 
the Society funds to help defray the costs 
of the meeting and other expenses. The 
Technical Exhibits have been and are an 
integral part of our Annual Meetings from 
the beginning, and it might be of interest to 
quote from a description of the First An- 
nual Meeting recorded in the American 
X-ray Fournal in December, 1900. "With- 
out any doubt there was exhibited in the 
2,600 square feet of space devoted to ap- 
paratus, the finest collection of x-ray appli- 
ances brought together anywhere in the 
world. The immense value of comparison as 
an educational factor was here apparent. 
Side by side were seen competing instru- 
ments of the most varied type of construc- 
tion. The strides that have been taken in 
mechanical improvement were visible on 
every hand. Two hours in this room was 
worth more to the incipient operator in 
search of information than two years of 
price list study." 

We feel that the same statement can be 
made today. Recognition of the merits of 
some of our friends and of their extraordi- 
nary contributions from the technical field 
has been expressed repeatedly, by award- 
ing Honorary Membership to an outstand- 
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ing individual from this group. It has al- 
ways been the policy of our Society to re- 
fuse exhibit space to those commercial 
enterprises which could not be connected 
to the pursuit of knowledge in, or the ad- 
vancement of, radiology. Despite this re- 
striction the technical advances in our 
field, including of course the subspecialties, 
have progressed to the point, that, at the 
time of our Fiftieth Annual Meeting, we 
had 38 exhibitors with 75 booths occupied, 
and at this meeting we have 69 exhibitors 
with 1 zo booths spoken for. 

Commensurate with this dynamic tech- 
nical progress, the number of the scientific 
exhibits has also increased greatly. Twenty 
years ago there were 28 scientific exhibits 
occupying 2,000 square feet, today we have 
66 such exhibits needing 7,500 square feet of 
floor space. Certificates of appreciation 
have been given to all participants since 
1960, and the presentation of various 
awards for excellence, made by the Society 
after serious study by a competent Com- 
mittee on Awards, has been a feature of the 
Annual Banquet from the earliest days. It 
has been a common experience for those 
who have attended several meetings to 1n- 
creasingly realize the wealth of knowledge 
afforded bv these magnificent visual and 
well supervised displays. 

An immeasurably important improve- 
ment to the value of the Annual Meetings 
was made in 1939, during the presidency of 
Dr. Edward L. Jenkinson, when Dr. B. R. 
Kirklin organized the Instruction Courses 
which have, since then, allowed so many 
excellent teachers to add to the knowledge 
of all radiologists wishing to learn. Prior to 
this the Annual Caldwell Lectures had 
been inaugurated by President Dr. James 
T. Case in 1921. Outstanding scientists of 
several disciplines have delivered year after 
year brilliant Lectures on a wide variety of 
subjects, exemplifying the interest of the 
Society in the entire field of medicine. 

Ancillary to the four main facets of our 
Annual Meeting—scientific essays, instruc- 
tion courses, scientific exhibits, and tech- 
nical exhibits—are the many social activi- 
ties arranged by the Chairman and his 
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Committee on Local Arrangements. This 
Committee has given yeoman service since 
the first organized meeting in 190I. It has 
contributed to our enjoyment by planning 
the golf outing, for which the Manges 
trophy (in 1938) and later the exhibitors’ 
trophy (1947) were established, and to 
which very recently was added a tennis 
tournament. The Chairman on Local ar- 
rangements has had the traditional duty of 
arranging for the menus and entertainment 
at the annual awards banquet. The Local 
Committee has also recruited their consorts 
to arrange excellent programs for those 
other ladies attending and to be hostesses 
at a hospitality suite and daily Coffee Hour. 
The Director in the so important public 
relation aspects of our meetings is selected 
from local radiologists. More recentlv, his 
Committee (since 1954) has been assisted 
by the efforts of our most welcome helpers 
trom the American College of Radiology. 
Since the last meeting at Miami Beach in 
1959, time has been allotted on Wednesday 
afternoon to the The American College of 
Radiology for the presentation of symposia 
of timely interest on the developing policy 
of this body as regards the ethical and edu- 
cational advancement of our specialty. 
For more than one-half of the Society’s 
Annual Meetings we have been most for- 
tunate to have had the unstinted coordi- 
nating and organizational assistance of our 
Honorary member, Mr. Clifford L. Sherratt. 
The efforts and accomplishments of this 
gentleman are another example of the splen- 
did contributions that can be made by the 
individual for the betterment of the science 
of radiology through the improvement of 
one of the prime methods of dissemination 
of knowledge—The Annual Meeting. 
The development of this prime method, 
with illustrations of only a few of the many 
factors which have aided in making it an 
ever progressive forum, has been cited for 
several reasons. Obviously, one of these is 
that it is a fascinating example, with which 
I am most familiar, of strengthening a 
worthwhile entity by the aid of many in- 
dividual efforts, 
In a manner similar to the uniting of the 
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efforts of so many who are essential in the 
preparation and presentation of the Annual 
Meeting of a great Society such as we are 
attending today, Radiology itself needs to 
make available to its fraternity the best 
and most outstanding contributions from 
its multifaceted subdivisions in order to 
continue its advancement. The rapidly de- 
veloping subdivisions of our specialty, e.g., 
diagnostic radiology, therapeutic radiologv, 
and nuclear medicine, have each achieved 
extraordinary progress, making it Impossi- 
ble for one mind to assimilate the necessary 
knowledge to become entirely competent in 
even one of them. For this reason, we have 
trained groups of individuals, especially 
proficient and interested in subspecialties, 
in each of the major branches. However, the 
divergencies of these many off-shoots of 
radiology are not so great that their com- 
mon heritage can be ignored— nor are they 
so great that we cannot apply this special- 
ized knowledge to the benefit of all. 

With this view in mind, we have tried to 
institute a program, still in its infancy, to 
bring to this Annual Meeting the presenta- 
tions chosen by some of the subspecialty 
societies with an interest in a specific field 
of radiology, the material which they have 
chosen as being of greatest interest to all 
radiologists. Similar sharing of special abili- 
ties have long been incorporated in our In- 
struction Courses, our Scientific Exhibits, 
and less formally in our Scientific Sessions. 

The strength of the “fraternity” of 
radiologists in the "advancement of medi- 
cine through the science of radiology” will 
be increased by uniting the dynamic 
achievements of its present minds with the 
applicable “know how" from the various 
subdivisions of its members. There is no 
better place for this “union” to manifest 
itself than at the Annual Meeting of the 
American Roentgen Ray Society, which 
has developed strength through the united 
efforts of so many, for, “In Union There Is 
Strength." 


Department of Radiology 
Harper Hospital 
Detroit, Michigan 48201 
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THE ROENTGENOLOGIC MANIFESTATIONS OF URINARY TRACT 
ABNORMALITIES IN ADULTS 


By S. I. MARGULIES, M.D., and SANFORD D. MINKIN, M.D. 


BALTIMORE, MARYLAND 


ICKLE cell disease is defined as homo- 

zygous possession of the 5 gene, which 
controls production of an abnormal 5 hemo- 
globin, leading to the classic clinical mani- 
festations of sickle crises, anemia, leg 
ulcers, and long extremities. A significant 
proportion (7—73 per cent) of the Negro 
population in this country has the 5 gene 
(sickling factor), and, of those with at 
least one S gene, 2.5-3.8 per cent are be- 
lieved to be homozygous for S hemoglo- 
bin.!5 The common name for this disease, 
sickle cell anemia, has focused attention on 
the hematologic manifestations of this dis- 
order. However, the adult with sickle cell 
disease frequently has as much difficulty 
with the urinary tract manifestations as 
with the hematologic disorders. 

Most previously reported studies of the 
roentgenographic abnormalities in the uri- 
nary tract have grouped together the en- 
tire spectrum of the sickle hemoglobino- 
pathies—a spectrum which includes sickle 
cell disease (SS), sickle cell trait (SA), S- 
thalassemia, S-C disease, S-F disease, 
etc,1:5.6.7,8.10,14.16 In addition, some of these 
studies have used only the basic criterion 
of a positive sickling preparation for a pre- 
sumptive diagnosis of "sickle cell dis- 
ease, 5,0,7,10 

In some studies, hematuria was noted 
to be quite common in patients with the S 
gene,'81014 and in some of these series, 
hematuria has been accompanied by caly- 
ceal or pelvic distortions and/or filling de- 
fects.i-939 In one study, isosthenuria was 
the most consistent abnormality noted.® 

Specific urinary trait studies on patients 
with electrophoretic proof of actual "SS" 
disease are limited.?** One study dealing 


with juvenile patients (age 4-16 years), 
most of whom were asymptomatic, re- 
ported intravenous pyelography as showing 
poor concentration, significant irregularity 
or blunting of the calyces, and bilateral 
renal enlargement.? Reynolds? reviewed 
the general literature and reported the re- 
sults on 12 additional symptomatic pa- 
tients with “SS” hemoglobin; 3 showed 
normal urograms and 8 had calyceal de- 
formity. McNulty? reported a single patient 
with “SS” disease and bilateral renal papil- 
lary necrosis. 

Catastrophic complications in the uri- 
nary tract, such as renal papillary necrosis, 
appear to occur more frequently when hem- 
oglobin S is combined with one of the other 
hemoglobins, such as hemoglobin C or hem- 
oglobin A.}581435 The reason for this is 
uncertain but may be related either to a 
reversal in the homozygous SS of the nor- 
mal hypertonic renal phase of urine pro- 
duction,” or to actual morphologic medul- 
lary changes which seem to afford protec- 
tion against massive infarction.?: ^10 

The study reported in this paper was 
performed for the following reasons: (1) the 
paucity of information on the roentgeno- 
graphic manifestations of urinary tract ab- 
normalities in adult patients with electro- 
phoretically proven hemoglobin type SS; 
and, (2) the relatively large proven adult 
SS population at this hospital. 


MATERIAL AND METHOD 


The group surveyed consisted of 112 
patients, 15 years of age or older, who had 
been seen at The Johns Hopkins Hospital 
from 1958 until 1967 with the diagnosis of 
SS disease proven by hemoglobin electro- 


* From the Department of Radiology, The Johns Hopkins University School of Medicine, Baltimore, Maryland. 
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TABLE I 


SUMMARY OF PYELOGRAPHIC FINDINGS 














Visualization bv 
Case, Age 


























ud ap "| Roentgenographic Findings Intravenous 
TE | Pyelography 
Load Caliectasis, moderate; decreased renal cortex Poor 
(57 57 69) 
LED TR EET 
3, 22 M. Caliectasis, moderate; duplication of right collecting system Poor 
(60 66 23) 
TOEP ee eee ee LIP tuens. 
3. 17 M Transient filling defects in renal pelvis and bladder; calyceal diver- | Good 
(£9 49 22) | ticula (see text) 
Aud VLL A ae ee ee ee ee ee eee 
4.47 I Normal Poor 
(12 21 76) 
ee a a eee See eS ee 
41 F Caliectasis, moderate; bilateral renal enlargement (see text) Poor 
(44 58 03) 
EMMMELTC————————— —Ó 
6. 42 M 'Transient nonvisualization of left kidney Poor 
(27 61 38) 
EE NNEIPUNNQENEM cssc tt 
$49 E Caliectasis, minimal Poor 
(10 09 65) 
BENIN NNNM RN EN M cU aAA -— 
8. 42 M Cavity contiguous with right middle calyx; not present 6 years later | Good 
(85 03 89) 
0.25 F Caliectasis, marked on right, minimal on left Poor 
(94 98 30) 
10. 16 M Right kidney normal; history of left nephrectomy, at age 2 years, for | Good 


(79 98 74) | bifid collecting system and ureteropelvic junction obstruction 


NENNEN UE nl 





1I. 15 M Normal; partial duplication of upper collecting systems Good 
(65 04 38) 





a eh ete een ee 
12. Ig F Caliectasis, questionable Poor 
(64 67 25) 





13.17 M Caliectasis, moderate Good 
(67 31 o6) 








14. 20 M Normal Poor 
(121 12 I4) 


O aaa eee en s ll 








re. 28 MI Caliectasis, marked Poor 
(83 74 82) 
BENE EE Ek. 
16. 1; F Caliectasis, moderate Good 


(95 $2 12) 





A E aaau 


17. 16 F Caliectasis, moderate; bilateral partial duplication Good 





lic. 1, Patient 1, a 44 year old female with pyuria 
and sudden onset of hypertension. The intraven- 
ous pyelogram shows typical renal roentgeno- 
graphic manifestations of adults with sickle cell 
disease: (1) poor concentration of the contrast 
medium by the kidney (isosthenuria); and (2) 
bilateral caliectasis with a moderate decrease in the 
renal cortical parenchyma. 


phoresis. Of these 112 patients, 69 had 
available roentgenographic studies and 17 
patients had had intravenous pyelography. 
In the original group of 112 patients there 
were 7 who had postmortem examinations 
and of these 3 had had intravenous pyelo- 
graphy. Thus, of the 112 patients, 62 per 
cent had roentgenographic portfolios avail- 
able and of this group 25 per cent had avail- 
able intravenous pyelograms. 

Many additional patients were seen 
during this review period with the pre- 
sumptive clinical diagnosis of sickle cell 
disease; however, these patients have been 
excluded from the study because of other 
proven hemoglobin electrophoretic pat- 
terns (SA, S-thalassemia, SC, etc.) or lack 
of confirmation of the homozygous condi- 
tion by hemoglobin electrophoresis. 
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RESULTS 

The roentgenographic findings are sum- 
marized in Table r. From this Table it can 
be seen that poor visualization of the col- 
lecting systems was frequently present 
(Fig. 1); this poor visualization is believed 
to be a manifestation of the inabilitv of the 
kidney to concentrate either urine or con- 
trast medium (isosthenuria). The 2 pa- 
tients who had intravenous pyelographic 
studies using the drip technique had excel- 
lent collecting system visualization, and it 
is felt that the drip method is a more ade- 
quate method of investigating the urinary 
tract roentgenographicallv in this disease 


(Fig. 2). 





hic, 2. Patient 17, a 43 year old female with bi- 
lateral costovertebral tenderness and pyuria. The 
intravenous pyelogram, performed using the drip 
technique, shows excellent opacification of the 
renal collecting systems. This study exemplifies 
the more adequate visualization of the urinary 
collecting system using the intravenous drip 
method in patients with sickle cell disease. 
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TABLE II 


ASYMPTOMATIC PATIENTS 


Presenting and Major Symptoms Unrelated to Urinary Tract 
























































Case, Age and Sex Signs Relating to Urinary Tract | 

1. 44 F 

p o3y P | Pvelonephritis, history of; no pyuria 
or bacilluria at present 

10. 16 M None 

11.15 M Priapism; enuresis 

i12. 19g F Chronic urinary infection; pyuria; 
proteinuria 

i5, 49 M Hypertension 

14. 20 M Sexual infantilism; phimosis; enuresis 

15.25 M Proteinuria; isosthenuria 

76, 17 E None 


Caliectasis was a rather frequent finding, 
occurring in 10 of the 17 cases (59 per cent) 
(Fig. 3). In 2 cases there was marked dif- 
ference in the degree of caliectasis between 
the 2 kidneys. The presence or absence of 
urinary tract symptoms did not seem re- 
lated to the incidence, or the severity, of 
caliectasis. However, asymptomatic pa- 
tients tended to be younger than those that 
were symptomatic. Nine asymptomatic pa- 
tients were studied during the course of a 
“routine hospital work-up” and, of these 
patients, 6 had significant caliectasis (67 
per cent) (Fig. 4; Table 11). The symptoms 
found in those 8 patients with symptoma- 
tology related to the urinary tract were 
usually those of renal colic, of a urinary 
tract infection, or of hematuria (Table nı). 

Three patients presented with gross, 
painless hematuria. One had caliectasis. 
One had filling defects in the renal pelvis 
and in the urinary bladder that were not 
present on follow-up examinations and 

















Roentgenographic Findings 





Pyuria; sudden onset of hypertension | Caliectasis, moderate; decreased renal cortex 





Caliectasis, moderate; bilateral renal en- 
largement (see text) © ^ 





| 





Right kidney normal; history of left ne- 
phrectomy, at age 2 years, for bifid collecting 
system and ureteropelvic junction obstruc- 
tion 
NI MMMC—-—————— 
Normal; partial duplication of upper collect- 
| ing systems 


A 


Caliectasis, questionable 


ne 


Caliectasis, moderate 


EM eL o MESE 


Normal 


aD a a À———————ÉÁÓOAIALHNPE ED Ó( 





Caliectasis, marked 


L O a Ř—Maaaaaseaaesoososososo— 


Caliectasis, moderate 


were thus most likely blood clots; this same 
patient had one calyceal diverticulum in 
each kidney, but this was not thought to 
represent renal papillary necrosis using the 
published criteria" (Fig. 5, 4, B and C). 
'The third patient with significant massive 
hematuria had nonvisualization of the left 
kidney on initial examination; however, 
over a 1 month period, this kidney did vis- 
ualize and appeared grossly normal. 
Renal papillary necrosis could not be 
diagnosed with certainty in any patient in 
this series, although 1 patient was noted to 
have a cavity contiguous with the middle 
calvx of the right kidney present in an ex- 
amination performed when the patient was 
having significant right flank pain and py- 
uria; on an examination performed 7 years 
later, when the patient was asymptomatic, 
this cavity was not present. Thus, this was 
believed to represent an inflammatory 
lesion (abscess cavity) and not true necrosis 


of the renal papilla (Fig. 6, 4 and B). Pa- 
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liG. 3. Patient 16, an asymptomatic 17 year old fe- 
male. Intravenous pyelogram shows moderate 
caliectasis; this finding is present in both sympto- 
matic and asymptomatic patients and does not 
mirror the acuteness of symptoms. 


tient No. 3 also was thought, as mentioned 
above, to have calvceal diverticula and not 
renal papillarv necrosis. 

An additional roentgenographic finding 
of interest concerned one asymptomatic 
patient who had a single examination 
showing significant increase in the renal 
size bilaterally with concomitant caliecta- 
sis—a finding similar to that reported in 
children by Plunket and co-workers.” No 
other underlying disease process was iden- 
tified in the patient and clinical evaluation 
over the succeeding 2 year period revealed 
no other systemic or renal pathology. 

Autopsy studies were performed on 7 of 
the original 112 patients in this study. The 
pathologic findings of acute and chronic 
pyelonephritis correlated well with the 
roentgenographic studies in 3 patients with 
available intravenous pyelozrams (Table 
Iv). Additional pathologic findings included 
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hemosiderin deposition in tubular epitheli- 
um, focal tubular necrosis and extreme 
arteriosclerosis. In 1 case many papillary 
tips were destroyed but a pvelographic 
study on this patient had not been per- 
formed. An interesting pathologically 
studied case had classic clinical chronic 
glomerulonephritis with the nephrotic syn- 
drome, but no roentgenographic studies of 
the urinary tract were available on this 
patient. 
DISCUSSION AND CONCLUSION 

The findings reported here tend to con- 
firm the general impressions reported in the 
literature that patients with sickle cell 
disease have: (1) isosthenuria, as manifested 
roentgenographically by poor concentra- 
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lic. 4. Patient 15, an asymptomatic 25 year old 
male. The intravenous pyelogram shows marked 
caliectasis and less than optimal concentration of 
contrast medium by the kidneys. This caliectasis 
and poor concentration of contrast medium is 
found frequently in asymptomatic patients with 
SS disease. 
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TABLE III 


SYMPTOMATIC PATIENTS 











Presenting or Major Symptoms Related to Urinary Tract 


































































































Case, Age and Sex Symptoms and/or Signs Roentgenographic Findings 

2. 22 M Left flank and testicular pain; dys- | Caliectasis, moderate; duplication of right 
uria; pyuria; albuminuria collecting system 

3. 17 M Gross painless hematuria Transient filling defects in renal pelvis and 

bladder; calyceal diverticula (see text) 

4. 47 F Left flank pain Normal 

6. 42 M Left flank pain, gross hematuria Transient nonvisualization of left kidney 

7. 42 | Right CVA pain and tenderness; | Caliectasis, minimal 
hematuria 

8. 42 M Right flank pain; pyuria; 6 years | Cavity contiguous with right middle calyx, 
later asymptomatic except for de- | not present 6 years later 
creased specific gravity of urine 

ga ae Bh Right CVA tenderness; febrile Caliectasis, marked on right, minimal on left 

17. 45 F Bilateral. CVA tenderness; febrile; | Caliectasis, moderate; bilateral partial du- 
pyuria plication 








CVA — costovertebral angle. 


tion of contrast medium; (2) a significant 
increase in the incidence of inflammatory 
disease, in this case as manifested roentgen- 
ographically by caliectasis; and (3) a signif- 
icant incidence of hematuria, sometimes 
associated with filling defects in the renal 
collecting system. No patient in this series 
was thought to have unequivocal renal 
papillary necrosis (diagnosable by clinical 
or roentgenographic methods) and, as far 





as we can ascertain from the literature, 
there has been but 1 case of roentgen- 
ographically identifiable renal papillary 
necrosis in proven SS disease.? In this series 
I case studied at necropsy had probable 
renal papillary necrosis but roentgen- 
ographic studies were not performed on this 
patient. 

Isosthenuria and hematuria are both felt 
to result from renal medullary changes; 


Tase IV 


ROENTGENOLOGIC AND PATHOLOGIC CORRELATION 

















Case, Age and Sex 





Roentgenographic Findings 


Pathologic Findings 











Bilateral acute and chronic pyelonephritis; 
small kidneys; focal tubular necrosis; died in 
acute renal failure 











tena P Caliectasis, moderate; decreased re- 
nal cortex 
pU VE F Caliectasis, minimal 
| 
13. 17 M 


| Caliectasis, moderate 








Focal chronic pyelonephritis; “V” shaped 
cortical scars, hemosiderin deposition in tu- 
bular epithelium; normal sized kidneys 


Extreme arteriosclerosis; severe acute tubular 
necrosis; diffuse tubular atrophy and fibrosis 
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Fic. 5. Patient 5, a 17 year old male with 
gross, painless hematuria. (/7) The initial 
study shows filling defects in the left renal 
pelvis and bladder (long arrows) which are 
not present on an examination performed 
I month later (B). (C) A magnified view 
of the left kidney in the oblique projection 
at the time of the second examination. On 
all examinations there 1s a cavity filled 
with contrast medium contiguous with one 
calvx of each collecting system (horizontal 
short arrows). These findings are thought 
to represent calyceal diverticula and not 
renal papillary necrosis (see text). Metallic 
foreign bodv is identified by short vertical 
arrow. 
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decreased oxygen tension, combined with 
increased pH and increased osmolality in 
the renal medulla predispose to sickling, 
with consequent circulatory stasis. This 
then leads to thrombosis and infarction, 
and results in hematuria and structural 
damage to the renal medulla. Since the re- 
nal medulla 1s essential to the counter-cur- 
rent mechanism of urine concentration, 
when the medullary function is impaired, 
lack of normal concentration (isosthenuria) 
results. Parenthetically, isosthenuria pro- 
vides a partial protective mechanism which 
prevents massive infarction or vascular 
compromise. 

It has been estimated that of Negroes 
with gross hematuria of undetermined 
cause, 50 per cent will have one of the forms 
of S hemoglobinopathy causing the hem- 
aturia;? in the series of patients reported in 
this paper, 3 of 17 patients had gross pain- 
less hematuria (18 per cent) attributable 
to SS disease. One of these patients had 
transient filling defects in the collecting 
system; a second had temporary nonvis- 
ualization of the left kidnev; the third had 
only minimal caliectasis. Our incidence of 
gross hematuria is higher than that re- 
ported by Reynolds,? but is in general 
keeping with that reported in patients with 
other of the S hemoglobin abnormalities. 

Pyelonephritis, the most common symp- 
tomatic uropathy in patients with SS 
hemoglobin, was present by clinical or 
pathologic examination in g of 17 patients 
for an incidence of 53 per cent. The fre- 
quent occurrence of caliectasis, 10 of 17, or 
59 per cent, in these patients, 1s empha- 
sized. Of more importance is the fact that 
this finding is found frequently in asymp- 
tomatic patients; this finding emphasizes 
the fact that the roentgenographic changes 
do not necessarily mirror the acuteness of 
the process (Tables 11 and 111). 

The occurrence of partial duplications of 
the collecting system (with ureteropelvic 
junction obstruction in 1 patient) and of 
the nephrotic syndrome is believed to be 
unrelated to the underlying disease. 

The radiologist should be aware of the 
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Fic. 6. Patient 8, a 42 year old male. (4) At the time 
of the initial examination the patient had right 
flank pain with pyuria. The intravenous pyelo- 
gram shows a cavity contiguous with the middle 
pole calyx of the right kidney (arrow). (B) This 
cavity is not present 6 years later when the patient 
Is asymptomatic and is thus thought to have rep- 
resented an abscess cavity (see text). 

fact that poor concentration is very fre- 
quent in this disease, resulting in poor visu- 
alzation of the collecting systems. Ac- 
cordingly, intravenous pyelographic drip 
techniques should be recommended rou- 
tinely in SS disease for better evaluation 
of the collecting svstem. 


SUMMARY 


The population at The Johns Hopkins 
Hospital was screened for patients with 
proven SS disease who were 15 years of age 
or older. 

One hundred and twelve adults with 
electrophoretically proven hemoglobin SS 
disease were found. In this group 17 had 
intravenous pyelography and the roentgen- 
ographic findings in these patients were 
studied. 
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Isosthenuria causing poor visualization 
of the renal collecting systems, pyelone- 
phritis causing caliectasis and loss of renal 
cortex, and hematuria causing transient 
nonvisualization of a renal collecting sys- 
tem or filling defects within the renal pa- 
pilla were identified. No roentgenographic 
cases of unequivocal renal papillary 
necrosis were found. 

No positive correlation between the 
patients’ symptoms, or lack of symptoms, 
and the roentgenographic findings could be 
made. 

It is felt that the radiologist should be 
aware of the renal changes that occur in 
sickle cell disease and, in view of the poor 
renal concentration, should recommend in- 
travenous drip pyelography to best evalu- 
ate the renal collecting system. 


S. I. Margulies, M.D. 
Department of Radiology 
Johns Hopkins University 
School of Medicine 
Baltimore, Maryland 21205 
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ANGIOGRAPHIC STUDY OF THE EFFECT OF ARFONAD 
ON RENAL VASCULARITY IN THE DOG* 


By MILTON ELKIN, M.D., and CHIEN-HSING MENG, M.D. 


BRONX, NEW YORK 


HE preliminary production of hypo- 

tension has been suggested as a modi- 
fication of the procedures of aortography 
and renal angiography to provide better 
opacification of vessels. Lindgren? advo- 
cated lowering of systolic blood pressure to 
a level of 85 mm. Hg with a barbiturate in 
order to enhance the nephrographic effect 
during aortography. Leadbetter and Mark- 


land? recommended that at the time of 


translumbar aortography the blood pres- 
sure should be no higher than 150/90 mm. 
Hg, preferably 120/80 mm. Hg; they sug- 
gested the use of a hypotensive agent 
e.g., trimethaphan camphorsulfonate (ar- 
fonad)—if needed. 

Lodin and Thorén? showed no impair- 
ment of renal function in 15 patients sub- 
jected to aortography carried out under 
ganglionic block induced with tetraethyl- 
ammonium bromide. Whereas Aas and 
Blegen! reported diminution in renal blood 
flow and glomerular filtration rate with 
moderate hypotension produced by tetra- 
ethy lammonium bromide, McQueen" stat- 
ed that in patients with good “renal func- 
tion blood pressure reduction by hexa- 
methonium bromide was accompanied by 
no more than a transient fall in glomerular 
filtration rate and renal blood flow. Feikes 
et al.’ studied the effects of trimethaphan 

camphorsulfonate on regional blood flow in 
normovolemic and hy povolemic dogs, using 
square-wave electromagnetic Hom imebets. 
In both groups ganglion block resulted in a 
decrease of flow in the renal artery. 


Pinet ef al! have suggested the use of 


trimethaphan camphorsulfon: ate by intra- 
venous infusion (250 mg. in 500 cc. of iso- 
tonic glucose) with a drop of blood pressure 
to the level of 60 to 80 mm. Hg. The advan- 


tages reported include dilatation of the ar- 
teriolar system as well as prevention of 
vascular spasm during angiography. They 
reported superior visualization of the intra- 
renal vessels down to the very small 
branches with spontaneous reversion of the 
blood pressure to normal immediately after 
the intravenous infusion 1s stopped. 

A number of drugs block transmission in 
the autonomic ganglia, apparently by 
occupving receptor sites on the ganglion 
cells.? The blockade of sympathetic ganglia 
obliterates adrenergic control of the arter- 
ioles, resulting in vasodilatation, fall 1 
blood pressure and improved peripheral 
blood flow of some vascular beds. Tri- 
methaphan camphorsulfonate has, in addi- 
tion, a direct vasodilating action. 

Chiu and Shaftan? produced hypotension 
in anesthetized dogs by the intravenous 1n- 
fusion of trimethaphan camphorsulfonate. 
After levels of hypotension (30 to 60 mm. 
Hg) had been maintained for at least 30 
minutes, 100 ml. of 0.6 M tris (hydroxy- 
methyl) aminomethane (THAM) was ad- 
ministered intravenously within § to 10 
minutes. With arfonad-induced hypoten- 
sion there was a decrease in urine output 
proportional to the reduction in arterial 
pressure. Administration of THAM pro- 
duced a marked increase in urine produc- 
tion at anv level of hypotension. They sug- 
gested that this effect of THAM on urine 
flow in arfonad-induced hypotension may 
be due to additional renal vasodilatation 
with increased blood flow. 

Goetz et alë reduced the mean blood 
pressure in dogs to 40-60 mm. Hg by acute 
bleeding with production of an appreciable 
increase in renal vascular resistance and 
marked diminution in renal blood flow. 


* From the Department of Radiology, Albert Einstein College of Medicine, Bronx, New York. 
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With maintenance of the level of hypoten- 
sion, intravenous saline effected no change 
in renal blood flow and renal vascular re- 
sistance. However, THAM (0.6 molar 
solution) administered intravenously dur- 
ing the maintained hypovolemic hypoten- 
sion resulted in an immediate rise in the 
renal blood flow with a corresponding drop 
in renal vascular resistance. 

Reports in the literature thus suggest 
that with arfonad-produced hypotension 
there is a reduced renal blood flow which is 
restored toward normal by THAM despite 
maintenance of the hypotension. If the 
ganglion block effects dilatation of the re- 
nal vessels, the reduced renal blood flow is 
apparently related to the diminished head 
of pressure (lowered blood pressure). If 
then THAM increases renal blood flow with 
maintenance of the same lowered blood 
pressure, there must be additional renal 
vasodilatation. The purpose of this study is 
to demonstrate the appearance of the renal 
vessels during arfonad-induced hypoten- 
sion before and after the administration of 


THAM. 


METHOD 


As described previously? aortography 
and selective renal angiography were done 
on dogs using thorotrast as the contrast 
medium. In order to reproduce injection 
and timing factors in serial angiography, an 
automatic injector (Cordis) was used which 
not only injects the same amount of thoro- 
trast each time at the same pressure, but 
also initiates the roentgenographic exposure 
at the same time in the course of the injec- 
tion. For aortography the dose of thorotrast 
was I ml. per kg., and for the selective 
studies, 0.2 ml. or 0.3 ml. per kg. of body 
weight. Roentgenograms were exposed at 
the rate of 2 per second for a total of z or 
6 seconds. Blood pressure was recorded con- 
tinuously from a catheter in the femoral 
artery. In all experiments the dogs were 
anesthetized with intravenous sodium pen- 
tobarbital. 

To produce hypotension, trimethaphan 
camphorsulfonate (1 mg. per 2 ml. of iso- 
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tonic dextrose solution) was administered 
intravenously at a constant rate with a 
Harvard pump to maintain the desired 
level of blood pressure (e.g., o.3 ml. per 
minute). THAM was given intravenously 
as a 0.6 molar solution in a dosage of 100 
ml. in the space of 9 to Io minutes. 


RESULTS 
ARFONAD-INDUCED HYPOTENSION 


Nineteen angiographic studies were done 
in 11 dogs with various degrees of hypoten- 
sion—aortography in 5 animals and selec- 
tive renal angiography in 6. In 2 animals 
recovery from arfonad was studied with 
angiography. In 6 animals the effect of 
THAM was investigated. In all instances 
control angiography was done before the 
infusion of the arfonad. Mean blood pres- 
sure levels studied were as follows: 15 to 25 
mm. Hg in 2 experiments; 26 to 45 mm. Hg 
in 6; 46 to 65 mm. Hg in 6; 66 to 80 mm. 
Hg in 5. There were no consistent direct re- 
lationships of angiographic changes to the 
levels of hypotension; thus all 19 studies 
will be reported as a group. 

As noted by other investigators also, dogs 
under nembutal anesthesia manifest high 
systemic blood pressure. Thus in our group 
of animals the control mean blood pressure 
was usually in the range of 130 to 145 mm. 
Hg. 

The following changes were noted during 
arfonad-induced hypotension (Table 1). 

(1) The main renal artery showed no 
consistent change in its caliber, although in 
most experiments it decreased slightlv in 
diameter. 

(2) The primary branches of the renal 
artery (segmental arteries) most often in- 
creased in caliber as did the interlobar ar- 
teries, with improved opacification of the 
smaller branches (Fig. 1, 4 and B). 

(3) Renal circulation time was prolonged 
in almost all experiments, as judged from a 
more lengthy opacification of the renal ves- 
sels, both arterial and venous. This has 
been interpreted as a rough indication of 
reduced renal blood flow. The fact that 
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TABLE I 


CHANGES WITH ARFONAD-INDUCED HYPOTENSION 


TOTAL OF I9 ANGIOGRAMS 
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arteries I3 | 
Interlobar | | 
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Flow 16 





Un- 


creased | changed 


ty 


, 
-— 








Indeter- 
minate 


[43 


there was greater reflux of contrast medium 
from the renal artery into the aorta in the 
hypotensive selective studies than in the 
control condition also suggested a diminu- 
tion of renal blood flow after arfonad. Also 
in most instances the nephrogram intensity 
was prolonged, and sometimes increased, 
most likely due to reduced renal blood flow 
with consequent higher concentration of 
the thorotrast in the renal vessels. 

(4) The nephrogram was smooth in out- 
line in practically all instances (Fig. 3C), 
suggesting that in arfonad-induced hypo- 
tension there is no shunting of blood away 
from the renal cortex. In several instances 
there was preferential increase in the inten- 
sity of the cortical nephrogram (Fig. 2, 
A—D). However, in 1 animal the nephro- 
gram was mottled with irregular opacifica- 
tion of the cortex (mean blood pressure 58 





Fic. 1. Dog 68-2. (4) Control selective angiogram, 30 seconds after onset of injection of the thorotrast. Mean 
blood pressure 140 mm. Hg. (B) Arfonad-induced hypotension for 30 minutes, mean blood pressure 45 mm. 
Hg. The main renal artery is slightly narrower and the interlobar arteries show no change in size; however, 
the peripheral vessels are better opacified. The kidney size is decreased slightly. 
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liG. 2. Dog 63-30. (4) Control aortogram, arterial phase. Mean blood pressure 138 mm. Hg. (B) Control 
aortogram, nephrogram and venous phase. (C) Arfonad-induced hypotension for 10 minutes, mean blocd 
pressure 35 mm. Hg, arterial phase. As compared to 4, the interlobar vessels are wider, the aorta smaller. 
The kidney is diminished in size. (D) Arfonad-induced hypotension, nephrogram and venous phase. As 
compared to B, the cortical nephrogram is more intense than that of the medulla. Despite the low mean 


blood pressure (35 mm. Hg), the kidney outline is quite smooth. 
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lic. 3. Dog 63-35. (4) Control selective 
angiogram, venous phase. Mean blood 
pressure 130 mm. Hg. (B) Arfonad-in- 
duced hypotension for § minutes, mean 
blood pressure 42 mm. Hg. The intrarenal 
veins are smaller. The renal outline is 
smooth. (C) Arfonad-induced hypotension 
for 10 minutes, nephrogram phase. Des- 
pite marked hypotension (mean blood 
pressure 21 mm. Hg), there is a good 
nephrogram with good intensification of 
the cortex which is smooth in outline. 
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to 6; mm. Hg), resembling the reported 
changes in hypovolemic shock. 

(c) The interlobar veins and the main 
renal vein usually showed no change in 
caliber or became slightly narrower (Fig. 
3 d). 

(6) In the 11 animals, 19 kidneys could 
be evaluated as to change in size after 
arfonad. Eight maintained their control 
size; 11 showed a diminution, usually of 
slight extent (Table 11). For these 11 kid- 
neys the average diminution in width was 
o.5 cm. and in length 0.4 cm. 

(7) The aorta and its lumbar branches 
usually became narrower. 


RECOVERY FROM ARFONAD 


In 2 animals recovery from arfonad was 
studied with angiography. In 1 dog arfonad 
had been administered for 1o minutes 
effecting a decrease in mean blood pressure 
from 138 mm. Hg to 35 mm. Hg with the 
following changes on the angiogram (aorto- 
gram): increase in size of the main renal, 
segmental, and interlobar arteries; pro- 
longation of the vascular phases; prefer- 
entially increased intensity of the cortical 
nephrogram; and diminution in the size of 
the kidneys. After discontinuance of the 
arfonad, follow-up angiograms were ob- 
tained at 5, 15 and 30 minutes. By 30 
minutes full recovery had not occurred: 
mean blood pressure was 56 mm. Hg; the 
arteries were still of larger caliber than in 
their control state; the vascular phases 
were still prolonged; and the kidneys had 
returned toward their pre-arfonad size. 

In the other animal arfonad was infused 
for 10 minutes with a drop in mean blood 
pressure from 130 mm. Hg to 21 mm. Hg, 
at which time the following changes were 
noted: decrease in caliber of the main renal 
artery; increase in size of segmental and in- 
terlobar arteries; prolongation of the vas- 
cular phases; and increased reflux into the 
aorta. Recovery angiograms (selective) 
were obtained at 12, 25, 60, 120 and 180 
minutes. The mean blood pressure was still 
depressed at 120 minutes (96 mm. Hg) 
with return to the control level at 180 min- 
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TABLE II 


CHANGES IN KIDNEY SIZE WITH ARFONAD- 
INDUCED HYPOTENSION 








Kidney Dimension Diminution in 





Control Pisan Width | Length 
rfonad | 

(cm.) o (m) ) (cm.) (cm.) 
^Q8X9 — 4 | xcd | 7 O.9 O5 
8$,53X0,9 47943 o.8 0.6 
Fe eae 4.1X6.7 0.3 0.4 
3.9245. 5 3.7X6.0 0,2 0.5 
4:8 7.2 4.7X6.9 O.I O.4 
4.9X5.I iuo n 0,5 0.8 
2507.5 245 7.1 eu O.4 
4.6X7.6 407.3 0.6 0.3 
K.1)47.9 4.7X7-.3 O.4 0.6 
4.9X8.2 A170 0.8 0.3 
b dM Jd 4-3X7-9 0.6 0,2 





utes. However, size of renal vessels and 
duration of the vascular phases (circulation 
time) had returned to control appearances 
at 60 minutes at which time the systemic 
blood pressure was still depressed (79 mm. 
Hg). 

It thus appears that recovery from arfo- 
nad in the dose administered in these ex- 
periments is not immediate. 


EFFECT OF THAM 


In 6 animals THAM was administered 
intravenously, with the arfonad infusion 
continuing. Hence the animal was main. 
tained in a hypotensive state and angio- 
grams were obtained at various intervals 
up to 1 hour after completion of the THAM 
injection. 

Fourteen angiograms were obtained in 
this phase of the study. The parameters 
which can be evaluated are: size of arteries 
(main renal, segmental, and interlobar); 
duration of vascular phases (index of renal 
blood flow); and kidney size. Table 11 
summarizes this evaluation in those angio- 
grams where accurate determinations could 
be done. In 4 animals in which the arfonad 
had produced an abnormality in the main 
renal artery (change from control), THAM 
effected return to control appearance in 





Fic. 4. Dog 65-20. (4) Control selective angiogram, nephrogram and venous phase. The renal outline is nor- 
mally smooth. The relatively opaque density at the lower pole of the kidney is due to the overlying nipple. 
(B) Arfonad-induced hypotension for 60 minutes, nephrogram and venous phase, mean blood pressure 65 
mm. Hg. The nephrogram intensity is good but there is irregularity of the cortical nephrogram with many 
areas of no opacification in the cortical periphery. (C) Immediately after completion of tris (hydroxy- 
methyl) aminomethane (THAM) infusion the cortical nephrogram is still markedly irregular. (D) Twenty- 
six minutes after completion of THAM infusion the nephrogram shows marked improvement toward the 
control appearance. 
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only 2 with no improvement in 3. In § ani- 
mals with abnormality in the segmental 
arteries, the post-THAM angiograms 
showed no improvement in 3, return to 
control appearance in only 1, and some im- 
provement in 1. In all 6 of these animals the 
angiograms during arfonad showed in- 
creased caliber of the interlobar arteries; 
after THAM 4 remained unchanged, 1 re- 
turned to control appearance, and the other 
showed some improvement. In 5 animals 
there was evidence of diminished renal 
blood flow (prolonged vascular phases and 
increased reflux into the aorta in the selec- 
tive studies); after THAM the flow was not 
improved in 2, had returned to control 
appearance in 1, and showed some improve- 
ment (although not complete recovery) in 
2. In 3 animals the kidney showed slight 
diminution in size; after THAM the kidney 
had returned to control size in all 3. 

Of these 6 animals given THAM during 
arfonad infusion only 2 showed a strikingly 
significant change after the THAM. In 1 
animal with diminished main renal artery, 
increased segmental and interlobar arter- 
ies, reduced flow, and smaller kidney, 
THAM effected return of flow and kidney 
size to control appearance as well as im- 
provement of segmental and interlobar 
artery size toward control. Arfonad had 
produced marked irregularity of the corti- 
cal nephrogram with the appearance of 
shunting of blood from the cortex; this 
change was rectified almost completely by 
the THAM (Fig. 4, 4—D). In the other 
animal with increased size of main renal, 
segmental and interlobar arteries as well as 
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TABLE III 
. EFFECT OF THAM 1N 6 EXPERIMENTS 











| No To- 
Ab- | Change | ward To 
normal by Con- Con- 
THAM*| trol | to 
Main renal 
artery 5 3 2 
Segmental 
arteries 5 3 I I 
Interlobar 
arteries 6 4 1 I 
Flow 5 2 2 I 
Kidney size 3 3 


* THAM = tris (hydroxymethyl) aminomethane. 


SUMMARY 


‘Angiographic studies of renal vascularity 
in: dogs with arfonad-induced hypotension 
showed in most instances: slight decrease in 
the diameter of the main renal artery; in- 
crease in caliber of segmental and inter- 
lobar arteries with better opacification of 
the peripheral branches; prolonged circula- 
tion time with reduced renal blood flow; 
and good nephrogram intensity including 
the cortex, smooth in outline. Usually the 
kidney was reduced in size. 

. Recovery from arfonad effects was slow. 

THAM injected intravenously usually 
produced no or only slight return of the 
hypotensive angiogram toward normal ap- 
pearance. 

‘Milton Elkin, M.D. 
Department of Radiology 


Albert Einstein College of Medicine 
Bronx, New York 10461 


reduced flow, THAM effected return of all : 


these abnormalities to control appearance. : 


In 1 experiment urine flow was monitored 


with collection from the bladder by an in- © 
lying catheter. The control flow of 0.5 ml. . 


per minute fell to an occasional drop during 


arfonad-induced hypotension (mean blood : 


pressure 45 mm. Hg). With THAM, in-. 


fusion urine flow recommenced (1.2 ml. per 
minute), even though the hypotension was 


maintained; yet the post-THAM angio- 


gram appeared the same. 
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RENAL PSEUDOTUMORS: THE REGENERATED 
NODULE AND OTHER LUMPS, BUMPS, AND 
DROMEDARY HUMPS* 


By BENJAMIN FELSON, M.D., and MYRON MOSKOWITZ, M.D. 


CINCINNATI, OHIO 


HERE are few situations in medicine 
that are more disturbing for all con- 
cerned than to cause a patient to be oper- 
ated upon for a nonexistent lesion. Worse 
vet is removal of an organ for what was pre- 
operatively, and even at the operating 
table, considered a valid cause, only to find 
it normal or the seat of trivial disease. 
We have encountered this regrettable 
situation in 6 patients with renal pseudo- 
tumor, defined as a real or simulated mass 
in the kidney roentgenologically resembling 
neoplasm but histologically consisting of 
normal renal parenchyma. Each of the pa- 
tients presented with a renal problem —hy- 
pertension, flank pain, pyuria, or hematuria 
—and intravenous urography showed a 
mass distorting the pelvocalyceal system or 
altering the renal contour. Serial arteriog- 
raphy in 4 of the patients revealed spread- 
ing of arteries and a localized. capillary 
“blush” in the area of the mass. 

The 6 patients were operated on with a 
diagnosis of neoplasm. In 3 instances the 
kidney was resected, but in the others the 
absence of neoplasm was recognized and 
nephrectomy was fortunately averted. As a 
result of this experience, we have recog- 
nized 3 additional cases of similar nature 
and prevented their operation. 


REPORT OF CASES 

Case 1. The first and most spectacular case 
(Fig. 1, 4, B and C) is included here through 
the courtesy of Dr. John W. Hope of Philadel- 
phia. In this child with clinical signs of chronic 
pvelonephritis, the upper half of each kidney 
contained a large mass while the lower half 
appeared contracted. Calyces were absent in 
the upper poles, which showed a dense even 
nephrogram on drip infusion pyelography. line, 


parallel, linear streaking, resembling the normal 
pattern of renal medulla, was visible within the 
upper masses (Fig. 1, Æ and B). 

Operation revealed that the bilateral masses 
consisted of hypertrophic but otherwise normal 
renal tissue (Fig. 1C). This was confirmed by 
needle biopsy. The lower poles were contracted 
and biopsy showed chronic pyelonephritis. 


Case ul. This case, a 52 year old man, was 
admitted to a Cincinnati hospital with painless 
hematuria shown at cystoscopy to be emanat- 
ing from the left ureteral orifice. Pyelography 
demonstrated obvious malrotation of the left 
kidney (Fig. 2.7). The upper and middle in- 
fundibula appeared to be separated by a mass. 
The patient was referred to Cincinnati General 
Hospital for arteriography. This procedure re- 
vealed spreading of the intrarenal arteries in 
the area of concern, with a striking blush in the 
upper two thirds of the kidney during the 
capillary phase (Fig. 2, B and C). Although 
tumor vessels were not evident and early ven- 
ous filling did not occur, a diagnosis of renal 
neoplasm was made and nephrectomy per- 
formed. The resected malrotated kidney was 
grossly and microscopically normal. 


Case ur. This case, published through the 
courtesy of Dr. C. David Eversole, Covington, 
Kentucky, was a 28 year old man with hyper- 
tension. Intravenous urography demonstrated 
severe deformity of the right excretory system 
(Fig. 3) which led to prompt nephrectomy. On 
gross section, the midportion of the kidney 
lacked well-defined differentiation between cor- 
tex and medulla. The parenchyma was ex- 
tremely thick, measuring 5.2 cm. across, and 
compressed the pelvis and calyces to such a 
degree that they appeared slitlike. Microscopi- 
cally, no abnormalities were seen in the pa- 
renchyma. There was gross and microscopic 
scarring of the renal pelvis. The patient became 
normotensive postoperatively. 


* From the Departments of Radiology, University of Cincinnati Medical Center and the Cincinnati General and Veterans Adminis- 


tration Hospitals, Cincinnati, Ohio. 
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Fic. 1. Case 1. Chronic bilateral pyelonephritis with hypertrophy of upper poles. (4) Nephrotomogram fol- 


lowing drip infusion shows a large mass in the upper half of each kidney. The lower portions of the kidneys 
are contracted and the irregularly thinned cortex indicates chronic pyelonephritis. The upper poles show 
a uniformly dense nephrogram. (B) Oblique view of right kidney following drip infusion. The fine linear 
streaking resembles normal medullary pattern. (C) The right kidney is seen at operation. Biopsy of the 
upper mass revealed normal renal tissue, while that of the lower pole showed severe chronic pyelonephritis. 


(Courtesy of Dr. John W. Hope.) 


Case Iv. This case (courtesy of Dr. William 
P. Mulvaney, Cincinnati), a 23 year old woman, 
sought medical attention because of left flank 
pain. Intravenous and retrograde pyelograms 
(Fig. 44) revealed a small masslike deformity 
of the right pelvocalyceal system. On aortogra- 
phy, the mass was outlined by stretched arteries 
but no tumor vessels or early venous filling were 
seen (Fig. 4B). During the capillary phase 
(Fig. 4C), a dense blush occurred in the vicinity 
of the calyceal deformity. At renal exploration, 
a firm 2Xo.5 cm. nodule, grayer in color than 
the surrounding tissue, was found at this site. 
Frozen sections of the nodule showed normal 
renal tissue, so the operation was terminated. 
The permanent sections were also normal. Sev- 
eral months later, rectilinear renal scanning 
with Hg?** chlormerodrin showed no filling de- 
fects. 


Case v. A 33 year old Negro man was seen 
at the Cincinnati Veterans Administration 
Hospital with painless hematuria. He gave a 
history of an operation for what was probably 
a left perirenal abscess complicating a war 
wound, but the details were vague and the 
medical record unavailable. Intravenous urog- 
raphy (Fig. 5) demonstrated a mass in the 
middle third of the right kidney. Catheter aor- 
tography showed spreading of the renal artery 
branches but no tumor vessels. A local blush in 
the region of the mass was seen during the 
capillary phase. An exploratory operation re- 
vealed a normal kidney with prominent fetal 
lobulations. 


Case vi. This case, a 35 year old man, was 
seen at Wright-Patterson Air Force Base 
Hospital with clinical evidence of recurrent 
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urinary tract infection. A few white blood cells 
were present in the urine. Intravenous urogra- 
phy showed irregular cortical thinning with 
elongation of the upper calyx on the left and 
a mass in the upper medial portion of the right 
kidney (Fig. 64). Selective right renal ar- 
teriography showed a shrunken lower pole and 
spreading of vessels in the vicinity of the mass 
(Fig. 65). During the capillary phase there was 
an intense stain at this site (Fig. 6C). At 
operation, the right kidney showed irregular 
renal scarring but no evidence of tumor. A 
biopsy was not obtained. 


Comment. In addition to these 6 cases in 
whom operation was performed, there were 


hic. 2. Case rr. Malrotated left kidney producing a 
false 
malrotation with separation of the upper and 
middle infundibula. (B) Catheter aortography re- 
veals an accessory artery to the upper pole of the 
left kidney and apparent spreading of arterial 
branches around a mass. (C) Capillary phase. 
There is an intense nephrogram in the expanded 
upper two thirds of the kidney. The left kidney 
was resected and found to be normal. 


mass. (4) Retrograde pyelogram shows 


3 others who were not subjected to surgery 


but who illustrate further the problems un- 
der discussion. 

Case vit. A £g year old diabetic man with 
gout had a left pelvic kidney inadvertently re- 
moved in another hospital in 1965 during an 
operation for sigmoid diverticulitis. Right renal 
calculi were passed intermittently since 1950, 
and roentgen signs of right pyelonephritis were 
evident since 1954. In 1967, the previously 
short, plump infundibula became stretched and 
thin, and by 1968 a distinct lateral renal mass 
was seen (Fig. 7, 4 and B). Renal scanning 
showed no defect. Arteriography was normal 
except for an intense nephrogram localized to 
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the site of the mass. Our diagnosis was renal 
hypertrophy secondary to the infection and the 
nephrectomy. It was postulated that the lateral 
portion of the kidney was the only remaining 
normal tissue capable of hypertrophy. 


Case viir. This was a 49 year old man with 
hypertension and a prior left cerebrovascular 
accident. Intravenous urography showed nar- 
rowing of the cortex in the lower half of the 
right kidney and an apparent upper pole mass 
(Fig. 84). The left kidney appeared normal. 
Arteriography showed normal vessels in the 
upper pole of the right kidney. During the 
capillary phase, the nephrogram in the upper 
pole was intense and the cortical thinning in the 
lower kidney was more striking (Fig. 88). The 
enlarged upper pole was attributed to hyper- 
trophy secondary to pyelonephritis in the lower 
portion of the kidney. 


Case 1x. The final patient is a 49 year old 
woman, who has been studied intensively in 
our hospital since 1960 because of an infected 
right hydroureter and hydronephrosis, a con. 
tracted left kidney showing the stigmata of 
pyelonephritis, and splenomegaly of unknown 
cause. From the earliest studies, there has been 
an unchanging mass insinuated between the 
inferior and middle calyces on the right. Renal 
scanning showed no defect. Arteriography has 
not yet been performed. We believe that the 
mass is a regenerated renal nodule (Fig. 9). 


DISCUSSION 


The question of the regenerative capa- 
bilities of certain viscera, notably kidney 
and liver, has intrigued physiologists and 
clinicians for years. Recently more sophis- 
ticated techniques for evaluating hyper- 
plasia and hypertrophy have led to a better 
understanding of the subject. 

It has been demonstrated in rats that 
compensatory renal enlargement after uni- 
lateral nephrectomy is not accompanied by 
an increased number of glomeruli. 

More recently, Johnson and Vera Roman? 
noted in rats with unilateral nephrectomy 
that hypertrophy of renal tissue was the 
major response in the early phase of com- 
pensatory enlargement. However, Benitez 
and Shaka? demonstrated that after ne- 
phrectomy or unilateral ureteral ligation, 
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Case 111. Enlarged but normal parenchyma, 


Fie; 3. 
probably renal hypertrophy, causing pseudo- 
tumor. The intravenous urogram shows increased 
transverse diameter of the right kidney with 
marked compression of the pelvocalyceal system. 
No histologic abnormality was demonstrated in 
the greatly thickened parenchyma of the re- 
moved kidney. (Courtesy of Dr. C. David Ever- 
sole.) 


again in rats, Ayperplasta and regeneration 
of cortical tubular epithelium result. Goss? 
showed that compensatory renal hyper- 
trophy following unilateral nephrectomy is 
prevented by adrenalectomy and is pro- 
moted by desoxycorticosterone or salt ad- 
ministration. The reports cited thus indi- 
cate that normal kidney tissue is capable of 
both hypertrophy and hyperplasia following 
unilateral nephrectomy or other loss of 
function of a kidney, and that the adrenals 
play an important role in this response. 








However, these experiments and the ex- 
tensive clinical experience with compensa- 
tory hvpertrophy deal with the response of 
an entire kidney to contralateral nephrec- 
tomy or loss of function. There is little in- 
formation concerning /oca/ overgrowth of 
renal substance. Although regenerating 
liver nodules are well known and frequently 
encountered, focal renal regeneration has 
only recently come to light and its fre- 
quency 1s as vet undetermined. King e al.’ 
have pointed out that focal or diffuse hy- 
pertrophy in human kidney may follow a 
variety of insults, such as infection, trau- 
ma, infarction, obstruction, operation, or 
maldevelopment. They illustrated 2 cases 
of unproved localized hypertrophy. 

Our experience indicates that localized 
regeneration of renal parenchyma is not 
rare and 6 of our g patients (Cases 1, II, VI, 
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Fic. 4. Case 1v. Parenchymal renal nodule, histologically 
normal. (4) The right retrograde pyelogram reveals a 
small mass impinging on the upper calyces. (B) Catheter 
aortogram shows spreading of vessels around the mass but 
no tumor circulation or early venous filling. (C) Capillary 
phase shows a blush at the site of the defect. At operation 
a renal nodule was found but showed a normal histologic 
appearance. (Courtesy of Dr. Wm. P. Mulvaney.) 


vil, VIII, and 1x) are probable examples. 
Regenerating nodules may splay the ca- 





FiG. 5. Case v. "Mass" in right kidney on intra- 
venous urogram. The upper and lower calyces are 
spread apart and there is no visualization of the 
central group. The arrow points to a calcification 
shown in other views to lie in the liver. The 
capillary phase showed a blush conforming to the 
region of the defect. At operation the kidney ap- 
peared normal except for fetal lobulations. 
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Fic. 6. Case vr. Renal hypertrophy secondary to pyelonephritis. (7) Intravenous urogram with uneven 
cortical thinning bilaterally. The upper left calyx is elongated and the medial portion of the right upper 
pole shows a filling defect. (B) Selective right renal arteriogram demonstrates a shrunken lower pole and 
spreading of the vessels at the site of the mass. (C) Capillary phase shows an intense parenchymal staining 
at the site of the mass. At operation the kidney appeared scarred but there was no tumor. (Courtesy Capt. 
Charles F. Mueller, formerly of Wright-Patterson Air Force Base Hospital.) 
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lvces, compress the pelvis, protrude from 
the renal surface; in short, thev mav be- 
have as any renal mass. However, the true 
nature of the lesion can be established if, 
as in Case 1, parallel linear streaks are 
recognized within the mass on large dose in- 
travenous urography, nephrotomography, 
or arteriography (Fig. 14). It appears 
safe to say that only “normal” renal tissue 
could produce this regular medullary type 
of pattern. 

Even if the parallel lines are not visual- 
ized (and they were seen in only I case), 
hypertrophy can still be recognized. A 
background of preexisting renal damage is 
important. This may include clinical evi- 
dence of chronic pyelonephritis along with 
such roentgen signs as a grossly indented 
renal outline, irregular cortical thinning, 
nonobstructive pelvocalyceal dilatation, or 
shrinkage of part of the kidney (Fig. 6-9). 
A hypertrophic renal nodule contains no 
calyx (Fig. 1, 4£,.B and C; and 8,4 and 5). 
Regeneration of calvces simply does not oc- 
cur. 

Bilateral involvement probably predis- 
poses to the regenerative process (Cases 1, 
vi, vil, and 1x). However, the absence of 
roentgen signs of contralateral involvement 
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does not preclude the diagnosis (Cases 11 
and viii). 

On angiography, the hypertrophied nod- 
ule may spread the small arteries as 1t does 
the calyces and will show a highlight or 
blush during the capillary phase. However, 
neither tumor vessels nor early venous fill- 
ing occurs, The capillary blush, well seen 
at nephrotomography or angiography, at 
least equals that of the rest of the renal sub- 
stance and is often more dense, especially if 
the hypertrophy adds to the renal thick- 
ness. The hypertrophic nodule shows no 
evidence of a wall or capsule and no “claw 
sign." Scarring, deformity, diminution in 
size, or obstruction of either kidney add to 
the likelihood of nodular regeneration, and 
at the same time may suggest its usual 
cause —pvelonephritis. Trauma, infarction, 
or obstructive hydronephrosis, rather than 
infection, may be the damaging agent, or 
combinations of these may be responsible. 

The absence of tumor vessels or early 
venous filling on the renal angiogram rules 
out renal carcinoma with reasonable as- 
surance. [he same applies to other tumors. 
A cyst is readily excluded by the capillary 
blush within the mass. 

Focal hypertrophy is not the only cause 





Itc. 7. Case vir. Right focal renal hypertrophy secondary to infection and left nephrectomy. (4) Intravenous 
urogram in 1965 shows calyceal dilatation and deformity. (B) In 1968, the urogram shows stretching and 
thinning of the calyces and a lateral mass. Operation was not performed. 
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Fic. 8. Case vit. Pyelonephritis with probable hypertrophy of upper pole. (4) The urogram shows irregular 
cortical thinning of the lower portion of the right kidney and a large upper pole in which no calyces are 
seen. (B) Capillary phase of the selective renal arteriogram. There is irregular cortical thinning and scar- 
ring in the lower half of the kidney and enlargement of the upper pole, which shows a rather intense uni- 
form capillary staining with poor delineation of cortex and medulla. 


of spurious renal masses. Current renal 
angiography techniques produce such in- 
tense vascular filling that even normal kid- 
ney parenchyma may produce highlights 
readily mistaken for tumor. King ef aZ 
have called attention to false angiographic 
lesions caused by protuberant but normal 
medial cortical tissue overlying the renal 
hilum, prominence of a column of Bertin, 
fetal lobulation, dromedary kidney,® mal- 
rotation, and duplication. In our series, 
malrotation was partly responsible for the 
diagnostic error in Case r1, and fetal lobula- 
tion in Case v. 

These normal variants are distinguish- 
able from the regenerated nodule by the less 
definite pyelographic signs of a mass, never 
large, and the otherwise normal appearance 
of the kidnevs. 

A procedure we have utilized in only 3 of 
the patients, but which theoretically should 


distinguish the normal variants and renal 
regeneration from renal tumor or cyst, 1s 
the renal scintiscan with Hg!” or Hg? 
labeled chlormerodrin. Borghgraef and 
Pitts? demonstrated fairly conclusively that 
chlormerodrin is concentrated selectively 
but not exclusively in renal tissue. Of the 
administered dose, 80 per cent was bound 
by the kidney at 6 hours, which was the 
peak time. Greif eż a7? showed progressive 
diminution in the mercury 1sotope concen- 
tration from a maximum in the outer cortex 
to a minimum in the medullary papillae. 
McAfee and Wagner,? among many others, 
have clearly demonstrated that cvsts and 
tumors consistently produce filling defects 
in the contour of the renal scan. 

It therefore seems logical that regenerat- 
ing renal tissue, which in the experimental 
animal has been shown to consist chiefly of 
tubular epithelium, should concentrate 





Fic. 9. Case 1x. Pyelonephritis with probable re- 
generated nodule. Nonobstructive right hydro- 
nephrosis and hydroureter with a mass in its cen- 
trolateral portion. The left kidney was shrunken. 


Hg?" and Hg? labeled chlormerodrin. 
Scanning, therefore, should serve as an 
effective means of distinguishing true 
space-occupying lesions from nodules of 
functioning or regenerating renal paren- 
chyma. In the 3 patients in this series in 
whom a scan was obtained, normal renal 
parenchyma was demonstrated at the site 
of the spurious lesion. 

An early aggressive surgical attack on a 
renal mass has much to commend it. None- 
theless, the 6 operated patients described 
herein bear witness to the need for a thor- 
ough work-up and careful evaluation of 
each individual case prior to operation. We 
believe that it is almost always possible to 
recognize the false renal mass, be it regen- 
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erated nodule or normal variant, if one is 
aware of this pitfall in roentgen diagnosis. 


CONCLUSIONS AND SUMMARY 


Renal pseudotumor is defined as a real or 
simulated mass in the kidney, roentgeno- 
logically resembling neoplasm but histo- 
logically consisting of normal renal paren- 
chyma. 

Six patients with renal pseudotumor were 
operated upon, and nephrectomy was per- 
formed in three. In 3 additional patients, 
operation was averted when the following 
roentgen signs of pseudotumor were finally 
appreciated: 

I. A mass-like lesion splays the calyces, 
compresses the pelvis, or protrudes from 
the renal surface. 

2. Parallel linear streaking (medullary 
pattern) is seen within the mass on intra- 
venous urography, nephrotomography, or 
arteriography. 

3. There are no calyces within the mass 
itself. 

4. Angiographically, the arteries spread 
around the mass and there is capillary 
blush within it, often intense. There are no 
tumor vessels or early venous filling. 

5. Roentgen signs of chronic pyelonephri- 
tis may be present: grossly indented renal 
outline, irregular cortical thinning, nonob- 
structive pelvocalyceal dilatation, or shrink- 
age of a segment of the kidney. 

6. The renal scan is likely to be normal. 

Localized regeneration of renal paren- 
chyma appeared to be the cause of 6 of our 
9 cases of pseudotumor, while malrotation 
and fetal lobulation were each responsible 
for one. One case remains unexplained. 

The false renal mass, whether regen- 
erated nodule or normal variant, requires 
serious consideration in the differential 
diagnosis of renal neoplasm. 

Benjamin Felson, M.D. 
Department of Radiology 
Cincinnati General Hospital 
Cincinnati, Ohio 45229 
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SPONTANEOUS CLOSURE OF TRAUMATIC RENAL 


ARTERIOVENOUS 


FISTULAS 


By M. HALPERN, M.D.* 


LOS ANGELES, CALIFORNIA 


CUTE traumatic arteriovenous fistulas 
of the kidney are a common injurv re- 
sulting from either blunt trauma or pene- 
trating renal wounds. Selective renal an- 
giography is used for the precise anatomic 
demonstration of these lesions early in the 
care of the traumatized patient. This pro- 
vides full knowledge of the extent of the 
injury to the renal parenchyma and renal 
vasculature. The purpose of this presenta- 
tion is to report spontaneous closure of 
traumatic renal arteriovenous fistulas in 5 
patients. This phenomenon has been in- 
frequently recognized in the past. 


REPORT OF CASES 


Case 1. A 1g year old male sustained mul- 
tiple gunshot wounds to his chest, arm and 
abdomen and was admitted to the Los Angeles 
County—University of Southern California 
Medical Center in December 1967. Grossly 
bloody urine was noted on the initial physical 
examination and emergency intravenous urog- 
raphy was performed. There was prompt, 
bilateral renal function with pelvocalyceal 
spasm and incomplete visualization. of the 
calyceal elements on the right side; the left 
kidney was normal. Cystography and right 
retrograde pyelography were performed the dav 
after admission. These examinations showed a 
normal bladder and minimal incomplete filling 
of the calyces in the lower pole of the right 
kidney with mild distortion. of the calyceal 
elements. The patient's hospital course was 
benign and his urine was clear on the fourth 
hospital day. The patient was discharged on the 
ninth. hospital day. 

The patient returned to follow-up clinic 3 
weeks after his accident at which time micro- 
scopic hematuria was present. Readmission to 
the hospital followed and on the twenty-fifth 
day post trauma, a right selective renal arterio- 
gram demonstrated the presence of an arterio- 


venous fistula in the lower pole of the kidney 
with some damage to the adjacent renal pa- 
renchyma (Fig. 1,7). The patient was again dis- 
charged for conservative therapy and follow-up. 

Readmission for repeat intravenous urog- 
raphy and repeat selective renal arteriography 
was accomplished 8 months later. There was 
some residual scarring of the lower pole of the 
kidney. The arteriovenous fistula had closed 
(Fig. 15). The patient has remained symptom 
ree, 


Case ul. A 45 year old female was admitted 
to the Los Angeles County—University of 
Southern California Medical Center in March 
1968 for injuries resulting from a physical 
beating involving direct blows to the head, 
chest and abdomen. 

Initial examination revealed grossly bloody 
urine. Emergency intravenous urography and 
cystography demonstrated an increase in the 
length of the right kidney with a wedge-shaped 
area of radiolucency between the upper and 
lower halves of the kidney. There was incom- 
plete filling of the lower pole calyceal elements 
and portions of the inferior aspect of the renal 
pelvis. Urinary extravasation was present. The 
left kidney and the bladder were normal. Ten 
hours after admission renal angiography re- 
vealed partial rupture of the kidney associated 
with intrarenal hematoma formation in the 
anterior portion of the lower pole of the kidney 
(Fig. 24). An arteriovenous fistula was present. 
Separate ventral and dorsal renal arteries 
supplied this kidney. The dorsal renal artery 
represented the feeding vessel of the arterio- 
venous communication in the midportion of the 
renal parenchyma (Fig. 25). The patient had 
an uneventful course on conservative manage- 
ment and was discharged on the eleventh hos- 
pital day. 

The patient was readmitted for follow-up 
study § months later. Repeat renal arteriog- 
raphy demonstrated that the ruptured kidney 
had healed with scarring, that the hematoma 
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lic. 1. Case 1. Acute traumatic renal arteriovenous fistula. (4) Right selective renal arteriogram. Straight 
arrow shows an area of parenchymal loss. There is early opacification of a draining vein (curved arrow) in- 
dicating the presence of an abnormal arteriovenous communication. (B) Repeat right selective renal ar- 
teriogram (8 months later). The arteriovenous fistula has closed. There is minimal residual cortical scarring. 


had resorbed and that the arteriovenous fistula 


had closed (Fig. 2, C, D and E). 


Case ri. A 37 year old male suffered a fall 
sustaining injury to his left lower chest. The 
patient was admitted to another hospital in 
April 1968. There was a contusion of the left 
flank, fractures of the left ninth and tenth ribs 
and gross hematuria. Intravenous urography 
and cystoscopy were normal. Two days after 
injury the patient was transferred to the Los 
Angeles County—University of Southern Cali- 
fornia Medical Center for treatment of delirium 
tremens. At this time the patient's blood pres- 
sure was 160/110; urinalysis revealed dark 
urine with many red blood cells. Cystoscopy 
showed the presence of blood clots within the 
bladder. An intravenous urogram demonstrated 
some slight distortion of the lower pole of the 
left kidney; the right kidney was normal. 

Selective renal arteriography was performed 
6 days post trauma. An arteriovenous fistula 
was demonstrated with some associated damage 
to the medial aspect of the kidney adjacent to 
the inferior part of the renal sinus (Fig. 3.4). 
lreatment was conservative. The patient pro- 
gressed well and was discharged on the seven- 
teenth hospital day. 


After an uneventful convalescence, the pa- 
tient was readmitted 1n August 1968 for repeat 
urography and renal angiography. Both ex- 
aminations were within normal limits; there 
had been complete closure of the arteriovenous 
fistula in the kidney during the interval of time 


(Fig. 35). 


Case iv. A 19 year old male was admitted to 
the Los Angeles County—University of South- 
ern California Medical Center in June 1968 
after receiving a gunshot wound to his right 
Hank close to the costal margin. The site of exit 
of the bullet was the midline of the back. Gross 
hematuria was present at the time of the initial 
examination. Emergency urography and cys- 
tography failed to visualize any detail of the 
right pelvocalyceal system. The left kidney 
and bladder were normal. Four hours after ad- 
mission, a right retrograde pyelogram did not 
fully define the lower pole calyces of this kidney. 
No extravasation was present. In the opinion of 
the urologist the kidney was injured but sal- 
vageable and a recommendation that the right 
retroperitoneal space be left intact at the time 
of surgery, if possible, was made. Perforation of 
the right lobe of the liver and the right kidney 
was found at operation. 





, 


opacification of the draining vein (straight arrow). (C and D) Repeat selective renal arterlograms—ventral 
and dorsal renal arteries (2 months later). Complete healing of the renal vascular and renal parenchymal 
damage is demonstrated. (E) Nephrogram of the healed kidney (composite picture). 


Selective renal angiographv was performed 
on the fourth hospital day and demonstrated a 
small arteriovenous fistula in the area of the 
renal parenchymal injury (Fig. 447). Repeat 
intravenous urography on the tenth day was 
normal. The patient's recovery was uneventful 
on conservative therapy, although microscopic 
hematuria persisted until the fifteenth day. The 
patient was discharged on the twenty-eighth 
hospital day. 

The patient remained asymptomatic and was 
readmitted in September 1968 for repeat urog- 
raphy and renal arteriography. The lower pole 
of the kidney had healed with a moderate 
amount of scarring and slight loss of volume. 
The arteriovenous fistula was closed (Fig. 48). 


Case v. A 43 year old male patient was ad- 


2 M. Halpern 


DECEMBER, 1969 


Fic. 2. Case ti. Renal rüp- 
ture, renal hematoma and 
renal arteriovenous fis- 
tula. (4) Right selective 
renal arteriogram—ven- 
tral renal artery. Clear 
block arrow points to area 
of rupture of the kidney. 
Solid block arrow indi- 
cates thrombosis of zn 
interlobar artery, the 
proximal portion of which 
shows vasospasm. Hema- 
toma is present in the 


lower pole. (B) Right 
selective renal arterio- 
gram—dorsal renal ar- 


tery. Curved arrow indi- 
cates an arteriovenous 


fistula. There is dense 


mitted in August 1968 to the Los Angeles 
County—University of Southern California 
Medical Center in shock following a gunshot 
wound to the left abdomen. Explorato-y 
laparotomy revealed a retroperitoneal hema- 
toma on the left secondary to both a renal and 
pancreatic injury. The spleen was severely in- 
jured and a splenectomy was performed. On ad- 
vice of a urologic consultant at the time of 
operation the retroperitoneal space was not ex- 
plored. 

On the day after admission excretory urcg- 
raphy and renal tomography were performed. 
The left kidney was incompletely visualized. 
There was a moderate pelvocalyceal spasm, and 
no significant alterations of the size and contour 
of this kidney could be seen. The right kidney 
was normal. Gross hematuria was present. 


You, 167; Nowa 

Selective renal arteriography performed on 
the fourth day demonstrated a large arterio- 
fistula with additional fistulas and 
pseudoaneurysms in the adjacent renal par- 
enchyma (Fig. 5.7). Microscopic hematuria per- 
sisted through the eighth day, when the urine 
became clear. 

The patient’s postoperative course was com- 
plicated by fever, jaundice, a left pleural effu- 
sion and the appearance of a pancreatic fistula. 
Drainage from this fistula gradually diminished 
and by the thirty-sixth hospital day had de- 
creased to less than 100 ml./day. On the twenty- 
fourth hospital day the patient experienced 
left Hank pain and had left costovertebral 
angle tenderness with an episode of gross hema- 
turia. 

A repeat renal angiogram was obtained on 


Venous 


the twenty-fifth day with demonstration of 


closure of the large arteriovenous fistula (Fig. 
5B). Minimal residual vascular and parenchy- 
mal damage was present. The hematuria dis- 
appeared within 24 hours. Conservative treat- 
ment of the renal injury was continued. The 
patient was discharged to the surgical and 


Traumatic Renal Arteriovenous Fistulas 
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urologic follow-up clinics on the thirty-seventh 
day. 


DISCUSSION 


The diagnostic protocol and therapeutic 
management followed in cases of renal 
trauma admitted to the Los Angeles County 

University of Southern California Medi- 
cal Center has provided a unique opportu- 
nity to observe the natural history of acute 
traumatic renal arteriovenous fistulas. Dem- 
onstration of the spontaneous closure of 5 
arteriovenous fistulas was not anticipated, 
but represented a dramatic achievement of 
conservative therapy. A conclusion that 
these results are permanent appears to be 
justified by the angiographic appearance of 
the healed kidneys. 

There is little information in the litera- 
ture pertaining to the phenomenon of spon- 
taneous cure of arteriovenous fistulas in 
general. The published reviews of the vas- 
cular surgical experience in World War II 





Fic. 3. Case 111. Acute traumatic arteriovenous fistula. (4) Left selective renal arteriogram. Curved arrow in- 
dicates the location of an arteriovenous fistula. Straight arrows show early opacification of the draining 
vein. Clear block arrow indicates medial displacement and bowing of an inferior medial capsular artery due 
to local hematoma. (B) Repeat left selective renal arteriogram (5 months later). Note the normal appear- 
ance of the healed kidney. There are minimal residual changes in the branch vessels in the medial aspect 
of the lower pole of the kidney. 
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in regard to arterial aneurysms and arterio- 
venous fistulas record closure of 8 such 
fistulas which involved large peripheral 
vessels. The diagnosis was accepted in 5 
instances in which the characteristic bruit 
of the arteriovenous fistula disappeared. 
Three additional cases required excision be- 
cause of the persistence of associated sac- 
cular aneurysms. In these instances, healing 
of the arteriovenous fistulas by thrombosis 
was proved. 

In recent years there has been an in- 
creased incidence of arteriovenous fistulas 
and pseudoaneurysms resulting from per- 
cutaneous renal biopsy. It has been felt 
that this variety of traumatic fistula could 
close spontaneously because of its small 
size.^*^^ Disappearance of the bruit has 
provided the main evidence for this oc- 
currence. Angiographic confirmation of 
spontaneous cure has been recorded.* The 
spontaneous closure of a large intra-ab- 
dominal arteriovenous fistula in a patient 





i 


lic. 4. Case iv. Acute traumatic arteriovenous fistula. (4) Right selective renal arteriogram. The area of 
parenchymal damage is indicated by the straight arrow. An arteriovenous fistula (curved arrow) is present. 
Small straight arrow points to the opacified draining vein. (B) Repeat right selective renal arteriogram 
(4 months later). The kidney has healed with cicatricial formation in the area of injury. The arteriovenous 
fistula is closed. 
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with hereditary hemorrhagic telangiectasia 
also has been confirmed arteriographi- 
cally.!! In all these instances, thrombosis of 
the lesions is felt to be the logical explana. 
tion of the mechanism of cure. 

This accumulation of recently acquired 
knowledge must, of course, have some 1m- 
pact on the accepted surgical concepts with 
regard to the treatment of arteriovenous 
fistulas. Most authors stress the impor- 
tance of earlv, aggressive action designed to 
obliterate the lesion before the onset of sig- 
nificant secondary cardiovascular compli- 
cations. ^*? [t will probably become nec- 
essary to separate those lesions that might 
be considered acute from those that will 
progress and organize into persistent, ma- 
ture lesions responsible for the complica- 
tions of arteriovenous fistula. Continued 
angiographic assessment of the vascular 
damage of renal trauma may provide dis- 
tinguishing signs which could be used as a 
basis for choice of therapy. At the present 
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liG. 5. Case v. Acute traumatic arterio- 
venous fistula with associated pseudo- 
aneurysms. (4) Left selective renal 











arteriogram. A large arteriovenous 
fistula is present (curved arrow). There is dense opacification of the main renal vein (vertical arrow). 
Horizontal arrow designates the main renal artery. Bulbous distortions of vessels in the area of injury are 


small pseudoaneurysms not clearly defined because of superimposed surgical dressings. (B) Repeat left 
selective renal arteriogram (3 weeks later). The large arteriovenous fistula has closed. There is a small 
pseudoaneurysm (curved arrow) within an area of parenchymal damage and hematoma. Note the radio- 
lucency of this area in contrast to the adjacent normal renal parenchyma. 
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“RING-LIKE” OR “RIM-LIKE” CALCIFICATION 
IN RENAL CELL CARCINOMA* 


By KAZ KIKKAWA, M.D.; and ELLIOTT C; LASSER, M.D. 


PITTSBURGH, PENNSYLVANIA 


ALCIFICATION in renal tumors and 

cysts has often been reported in the 
literature. Cystic calcification in renal 
carcinoma has been described and the diag- 
nostic importance of this finding has been 
stressed by Cannon e 27? in 1960 and later 
by Phillips et al?’ in 1963. Recently we 
encountered a renal cell carcinoma which 
failed to demonstrate any of the stigmata 
of malignancy on angiography, and, on the 
contrary, suggested an erroneous diagnosis 
of a large renal simple cyst. It did show, 
however, “ring-like” calcification at its pe- 
riphery. This experience led us to review 
the incidence and characteristics of calcifi- 
cation appearing in renal cell carcinoma 
and cysts. The result of this study suggests 
that “ring-like” or “‘rim-like” calcification 
may occur more frequently in renal cell 
carcinoma than has previously been re- 
ported, and that it should alert the radi- 
ologist to a possible malignancy. 


MATERIAL 


During the period 1957-1966, 51 cases of 
renal cvsts and 60 patients with renal cell 
carcinoma were encountered at the Presby- 
terian-University | Hospital, Pittsburgh. 
Calcification appeared in only I patient 
with a simple renal cyst. There were 11 
cases of renal cell carcinoma in which cal- 
cific densities could be identified in the 
studies of intravenous and/or retrograde 
pyelography. In g of these 11 cases, the 
calcification took a pattern of “ring-like” 
or “rim-like” configuration. The other 2 
cases demonstrated only small calcific 
flecks within the tumor. 


REPORT OF CASES 
Case 1. A 58 year old white female, who had 
originally sought medical treatment because of 
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Case 1. On an intravenous pyelogram a large 
tumor of the lower pole of the left kidney is noted 

A > / £t ° ? 29) 
displacing the pelvocalyceal system. A “‘rim-like 
calcification outlines the inferolateral portion of 
the mass. 


an injury to her right knee, was found to have 
a low hemoglobin level and a firm, nontender, 
easily palpable mass in the left upper quadrant 
of the abdomen. This mass was approximately 
the size of a normal spleen. The urinalysis did 
not reveal any red blood cells but an intraven- 
ous pyelogram did show a large renal mass aris- 
ing from the lower pole of the left kidney dis- 
placing the pelvocalyceal system upwards. A 
"rim-like" calcification 6 cm. in length along 
the inferolateral contour of the mass was seen 
together with some mottled calcification within 
the mass (Fig. 1). A left nephrectomy was per- 
formed. The excised kidney measured 14X 5X4 
cm. and disclosed an oval-shaped encapsulated 
tumor with a calcified wall, measuring 7X6X ; 
cm. replacing the lower pole of the kidney. The 
cystic cavity contained yellowish-red, soft, hem- 
orrhagic, and necrotic material. The thickest 
portion of the cystic wall measured 2 cm. The 
pelvocalyceal system was compressed by the 
tumor but not invaded. The renal vein was, 
however, invaded. The histologic diagnosis was 
adenocarcinoma, hypernephroid type. 


* From the Department of Radiology, University of Pittsburgh, Presbyterian-University Hospital, Pittsburgh, Pennsylvania. 
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Fic. 2. Case ir. A “ring-like” calcification is situated 
in the midportion of the enlarged left kidney on 
an intravenous pyelogram. Note that the degree of 
distortion of the pelvocalyceal system is greater 
than outlined by a cystic calcification. 


Case 11. A 60 year old white machinist was 
admitted with the chief complaint of genera- 
lized weakness of 2 months’ duration. An 8 cm. 
mass was palpable in the left lower quadrant of 
the abdomen. The urinalysis showed many red 
blood cells. An intravenous pyelogram disclosed 
a “ring-like” calcification 4 cm. in diameter in 
the midportion of the left kidney displacing the 
upper collecting system uniformly (Fig. 2). A 
left nephrectomy was performed and the speci- 
men measured 1§ X12X10 cm. The lower two- 
thirds of the kidney was replaced by a multi- 
lobulated mass containing many necrotic areas. 
The pathologic report was adenocarcinoma 
with invasion of the renal vein. 


Case ml. The third patient was a 20 year old 
white male who had been in his usual state of 
health until he noted a dull, constant pain 
located in the left upper quadrant of the abdo- 
men. This was followed by gross hematuria. 
Upon admission to the hospital, an intrave- 
nous pyelogram revealed a good excretion of 
contrast material on the right side but the left 
upper collecting system failed to become visu- 
alized after 15 minutes. No left psoas shadow 
could be identified, nor was a satisfactory out- 
line of the left kidney seen. Multilobulated, 
“ring-like” calcification, approximately 9X6 
cm., was noted in the expected position of the 
upper pole of the left kidney (Fig. 3). There 
was a sharp cut-off pattern at the left renal 
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pelvis. Three months after the onset of symp- 
toms an exploratory laparotomy revealed an 
adenocarcinoma of the left kidney which was 
too extensive to be excised. 


CasE 1v. À 43 year old white female entered 
the hospital for an excisional biopsy of a lump 
in the right axillary region which she had noted 
I week previously. Surgical excision of this 
mass disclosed an anaplastic carcinoma, meta- 
static. À bone survey revealed osteolytic le- 
sions in the left femur and the lumbar spine. 
She also had bilateral nodular breasts. Ten 
days after admission, suspecting a primary 
carcinoma of the breast, a salpingo-oophorec- 
tomy was performed which again showed sec- 
ondary adenocarcinoma. During the succeeding 
few postoperative days, numerous subcutaneous 
nodular lesions appeared over the trunk. Chem- 
otherapy was instituted but the patient expired 
shortly thereafter. An autopsy revealed a huge 
tumor infiltrating and replacing the upper pole 
of the left kidney. On cut surface, the tumor 
had a brownish-yellow color with numerous 
hemorrhagic and necrotic areas. The adjacent 
adipose tissue as well as the wall of the renal 
pelvis and ureter were invaded by this same 
tumor which microscopically was an adenocar- 





Frc. 3. Case mr. Multilobulated “ring-like” cal- 
cification occupies the upper pole of the left kidney 
on an intravenous pyelogram. Note a sharp cut-off 
appearance of the renal pelvis. 
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cinoma. Unfortunately, this patient had been 
admitted to the same hospital approximately 
6 months prior to her last admission for study 
of left flank pain. An intravenous pyelogram 
at that time showed a lobulated, “ring-like” 
calcification approximately £X 6 cm. in greatest 
diameter in the left upper quadrant of the 
abdomen (Fig. 4). The calcification was con- 
sidered to be a calcified hematoma or lipoma in 
the retroperitoneal space. 


Case v. This §8 year old steel mill worker 
was told by his physician 12 years ago that he 
had a mass in the right upper quadrant of the 
abdomen. He refused to have surgery at that 
time. His present admission was concerned with 
epigastric pain and evidence of increase in size 
of the right upper quadrant mass. An intrave- 
nous pyelogram showed a mass, IIX9g cm., 
arising from the lower pole of the right kidney. 
A “ring-like” calcification could be seen out- 
lining the contour of the mass (Fig. 5). The 
lower calyx and the inferior portion of the renal 
pelvis were compressed by the mass. At opera- 
tion a cystic mass 7 cm. in diameter was noted 
in the lower pole of the right kidney. Histologic 


section again revealed an adenocarcinoma of 


the kidney. 





F1G. 4. Case iv. Similar to Case 111; however, there is 
no definite distortion of the pelvocalyceal system 
shown on the intravenous pyelogram. 
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Case v. A “ring-like” calcification almost 
completely outlines a large tumor of the lower pole 
of the right kidney on the intravenous pyelogram. 
The uniform displacement of the inferior aspect of 
the renal pelvis and the proximal ureter is noted. 


PIG. g, 


Case vr. A 64 year old white female was 
admitted with a hemoglobin level of 5.1 gm. 
per cent. On physical examination she was quite 
pale with fullness of her abdomen suggesting 
ascites. A liver biopsy showed cirrhosis of un- 
known type. There was no hematuria. An in- 
travenous pyelogram demonstrated a large, 
right renal mass measuring 8.5 cm. in diameter 
which appeared to arise from the lower pole and 
demonstrated “ring-like” calcification around 
the periphery of the mass (Fig. 6). The inferior 
calyx was abruptly amputated by the mass. 
During the hospital stay, the prominent prob- 
lem proved to be a refractory ascites. The pa- 
tient’s blood urea nitrogen, normal on admis- 
sion rose gradually throughout the course of 
the diuretic treatment and the patient began a 
downhill course with increasing ascites, the 
appearance of gross hematuria and gastroin- 
testinal bleeding. She expired 1 month after 
admission. Postmortem examination revealed 
a renal cell carcinoma of the lower pole of the 
right kidney, Laennec’s cirrhosis with esophag- 
eal varices and an impacted common duct stone 
with markedly dilated intrahepatic biliary tree. 
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however, note a 
sharp amputation of the major inferior infun- 
dibulum and stretching of the proximal ureter. 


‘tc. 6. Case vr. Similar to Case v; 


Case vu. A 43 year old white female was 
admitted with a provisional diagnosis of pos- 
sible hiatal hernia. An upper gastrointestinal 
study showed a possible calcified gallstone in 
the gallbladder which was noted to cast a 
shadow of rather thick “ring-like” calcification, 
2.6 cm. in diameter, in the right upper quadrant 
of the abdomen (Fig. 7). Urinalysis was nega- 
tive. No intravenous pyelogram was obtained. 
The patient was scheduled for a cholecystec- 
tomy. At operation the gallbladder appeared 
normal, but a calcified tumor of the right 
kidney was noted requiring a right nephrec- 
tomy. The excised kidney measured 14X 5X4 
cm. and on one side there was a sharply de- 
marcated yellowish-red irregular mass ap- 
proximately 5 cm. in diameter with its base 
entering into the renal pelvis. On hem1-sectton- 
ing, the outer rim of the mass contained calcium 
with numerous communicating lobulated ca- 
vities within it. There was also a bluish-red 
cyst which contained clear yellowish fluid. The 
tumor proved to be a cystic adenocarcinoma, 
hypernephroid type. 

Case vill. This patient was a 63 year old, 
retired, diabetic male admitted to the hospit: al 
with complaints of pain in the left upper quad- 
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rant of the abdomen of 5 weeks’ duration, 
anorexia and weight loss of 30 pounds. Physical 
examination disclosed a questionable mass with 
tenderness in the left upper quadrant of the 
abdomen. An intravenous pyelogram revealed 
a rounded mass, 7 cm. in diameter, in the lower 

pole of the left kidney, which was noted to 
contain tiny flecks of calcium in the center of 
the mass and a thin "rim-like" calcification 
along its contour (Fig. 8). Selective renal 
arteriography demonstrated the right kidney 
to be small and atrophic, while the left kidney 
showed the above described mass with multiple 
tumor vessels. A diagnosis of renal cell carcinoma 
was made; however, a left nephrectomy was 
deferred because of possible inadequate function 
of the opposite kidney. No histologic diagnosis 
could be obtained. 


Case 1x. The last case is that of a 66 year old 
white male patient admitted with the chief 
complaint of vertigo when lying in the right 
decubitus position. A few years prior to admis- 
sion he was hospitalized elsewhere because of 
sudden, acute pain in the right upper quadrant 


'ring-like" calcification simulates 


Fic. 7. Case vir. A * 
a calcified gallstone in an upper gastrointestinal 


series. There is a uniform indentation along the 
outer aspect of the second portion of the duodenum 
by the renal tumor. 
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of the abdomen. At that time he was told that 
his examination was completely negative. An 
intravenous pyelogram revealed a moderately 
large mass arising from the lower pole of the 
right kidney, which was outlined with ‘‘ring- 
like” calcification, displacing the visualized 
upper collecting system cephalad (Fig. 9). 
Surgical exploration disclosed a large renal cell 
carcinoma with multiple areas of necrosis and 
focal hemorrhage within the tumor. 


DISCUSSION 


Calcification in renal cell carcinoma was 
known to pathologists as early as 1g05 
when Albrecht! noted an apple-sized hy- 
pernephroma surrounded by a partially 
calcified dense fibrous capsule. Arkin? in 
1926 reported a hypernephroma with cal- 
cification in a cystic portion of the tumor 
which he diagnosed preoperatively. Hin- 
man stated in 1935, “Occasionally renal 
tumors become diffusely calcified - - - " and 
presented a roentgenogram with “ring-like” 





Fic. 8. Case vu. There is a large mass in the lower 
pole of the left kidney containing “‘ring-like’’ cal- 
cification and a few flecks of calcification on the 
intravenous pyelogram. 


Calcification in Renal Cell Carcinoma 





Fic. 9. Case 1x. A “ring-like” calcification outlines a 
large tumor of the lower pole of the right kidnev, 
which appears to displace the upper collecting sys- 
tem cephalad. 


calcification in a renal tumor. Cahill and 
Melicow* reported 82 operated cases of 
renal parenchymal carcinoma, 12 of which 
demonstrated calcification both in the roent- 
genogram and in the pathologic specimen. 
They stated that calcification deposited in 
strands or whirls was characteristic of renal 
cell carcinoma and that this type of calcifi- 
cation had not been observed in any other 
pathologic condition. Goldstein and Abes- 
house? presented an extensive review of the 
literature in 1938 but did not stress “‘ring- 
like” calcification associated with renal cell 
carcinoma. Prather! in 1950 emphasized 
the necessity for careful inspection for cal- 
cification in the plain film roentgenogram 
of the abdomen as an index of renal tumor. 

It is well established that renal cell car- 
cinoma more frequently contains roent- 
genographically demonstrable calcific de- 
posits than do simple renal cysts. The 
present series showed calcific densities 
within the tumor in 11 of 60 cases (18 per 
cent) whereas only 1 of 51 cases of renal 
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cyst revealed calcification in the roentgeno- 
gram. This incidence of 18 per cent of 
detectable calcification in renal cell carci- 
noma is comparable to the experience of 
the authors previously cited.5*9!? Not 
only in renal cell carcinoma, but in renal 
arterial aneurysm, echinococcus cyst and 
perinephritic abscess, the calcification may 
take a pattern of "rim-like" or “ring-like” 
configuration. [t could occur also in a 
cortical adenoma of the kidney? or in a 
renal hamartoma, as demonstrated by 
Ettinger and Elkin.? 

The location of “ring-like” calcification 
in a renal cell carcinoma may be variable. 
It can appear in the periphery of the tumor 
as in our Cases 1 and v or it can be more 
centrally located as in Cases rr and VII. 
Distortion of the pelvocalyceal system 1s 
usually present. Cannon and his group? 
emphasized the fact that the degree of 
distortion seems to be excessive, as if caused 
by a mass larger than that indicated by the 
“ring-like” calcification. This criterion, 
however, is applicable only if the “‘ring- 
like" or *rim-like" calcification is noted in 
the medial aspect of the tumor, not in the 
periphery. Amputation of the pelvocalyceal 
system as noted in Case vr can be a strong 
sign of malignancy, if one can exclude the 
possibility of a localized hydronephrosis. 
“Ring-like” calcification in the right upper 
quadrant of the abdomen in a patient with 
gastrointestinal complaints may mislead the 
radiologist into the assumption that he 1s 
seeing a calcified gallbladder or gallstone 
rather than a renal carcinoma, as occurred 
in our Case vir. It would appear, there- 
fore, from our experience, that “ring-like” 
or “rim-like” calcification occurring in the 
region of either kidney should always be 
considered as a possible renal cell carci- 
noma until proven otherwise. The fact that 
calcification in a simple renal cyst appears 
so rarely adds further credence to this opin- 
lon. 
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SUMMARY 


A review of 51 cases of renal cyst and 60 
cases of renal cell carcinoma encountered 
at the Department of Radiology, Presby- 
terian-University Hospital, Pittsburgh, be- 
tween the years 1957-1966, disclosed 11 
cases of calcification in renal cell carcinoma 
and 1 case of calcification in a simple cyst. 

“Ring-like” or "rim-like" calcification 
appeared in g of 11 renal cell carcinomas, 
suggesting that this roentgen finding should 
be considered as a sign suggestive of malig- 
nancy of a renal mass. 


Kaz Kikkawa, M.D. 

Department of Radiology 

Guthrie Clinic and Robert Packer Hospital 
Sayre, Pennsylvania 18840 
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MUCOSAL FOLDS IN THE UPPER URINARY TRACT* 


By T. GIFFIN DAUGHTRIDGE, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE mucosa of the renal pelvis and 

ureter 1s logitudinally plicated (Fig. 1). 
These folds are occasionally seen on uro- 
grams as logitudinal striations of alternat- 
ing radiolucency and radiodensitv. The 
gross and roentgenographic appearance is 
similar to the longitudinal folds of the 
esophageal mucosa. 


MATERIAL AND DISCUSSION 


There have been reports attempting to 
correlate the urographic demonstration of 
these folds with the presence of urinary 
tract infection in children.!:? In our experi- 
ence, there has been no correlation with 
age, sex, or the presence or absence of 
urinary tract pathology (Fig. 2; 3; 4; and 
5). The roentgenographic appearance of the 
folds is the same with or without the pres- 
ence of infection, which makes the concept 
of edema being responsible for their demon- 





Fic. 2. An 11 year old male with no evidence of 
urinary tract infection. There are mucosal folds in 
the right renal pelvis and ureter. 


stration unlikely. In several patients with 
unilateral pathology, the folds have been 
seen only on the normal side. In 1 patient 
without renal disease, folds were demon- 
strated on each side at different times 
during urography as well as at different 
levels in the ureter. 

The roentgenographic demonstration of 
these folds 1s dependent upon the same 
conditions in the renal pelvis and ureter 
as in the esophagus. However, we are 
unable to control the contrast material and 
timing of the roentgenogram in the urinary 





Fic. 1. Newborn autopsy specimen demonstrating 
normal mucosal folds in the ureter and pelvis. tract as we can in the esophagus. 


* From the Department of Radiology, Chestnut Hill Hospital, Philadelphia, Pennsylvania. 


743 


744 T. Giffin Daughtridge DECEMBER, 1966 


lic. 3. A 22 year old male without infection. 
Mucosal folds are seen in the pelvis and uppet 
urerer. 
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Itc. §. A 49 year old female with no urinary tract 
symptoms. Mucosal folds were seen bilaterallv. 
These are on the right. 


To demonstrate the mucosa roentgeno- 
graphically, it is necessary to have sufficient 
opaque material in the depressions to dif- 
ferentiate them from the relatively unopac- 
ified folds. The lumen must be sufficiently 
empty of opaque material so as not to 
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lic. 4. A 29 year old male with right ureteral cal- 
culus. No past history of urinary tract disease. 
Mucosal folds are seen in the left ureter and pelvis. 
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obscure these alternating lines of radiolu- 
cency and radiodensity. In the upper uri- 
nary tract, conditions appear to be most 
optimal at the late systolic or early diastolic 
phases. The mucosa, is outlined but the 
lumen 1s relatively empty and nonopaque 
at this time. 

The necessity for the proper conditions 
to exist, over which we have no control, is 
the reason that these folds are not seen 
routinely and are not consistently seen 
from one examination to another in the 
same patient. 


SUMMARY 


The roentgenographic demonstration of 
mucosal folds in the upper urinary tract 


Mucosal Folds in the Upper Urinary Tract 
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appears to be fortuitous and not related to 
any particular pathologic process. It may 
be that the mucosa is more likely to be 
seen 1n a normal upper urinary tract than 
an abnormal one. 


Department of Radiology 
Chestnut Hill Hospital 

8835 Germantown Avenue 
Philadelphia, Pennsylvania 19118 
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IHE NORMAL KIDNEY'S REACTION TO INTRA- 
VENOUS PYELOGRAPHY 


By RICHARD ARKLESS, M.D. 


BREMERTON, WASHINGTON 


NE screening test for renovascular 

hypertension is the rapid sequence 
filming intravenous pyelography followed 
by an oral or intravenous water washout 
test. This involves rapid injection of 25 or 
to cc. of contrast material with multiple 
film exposures in the first 5 minutes, fol- 
lowed soon thereafter by water loading 
which, if given intravenously, often has 
a diuretic included. Understanding the 
changes in normal kidneys following vari- 
ous doses of contrast material would allow 
a fuller appreciation of the borderlands of 
normal in the hvpertensive patient. 


MATERIAL AND METHODS 


There were 191 consecutive “normal” 
patients. The symptoms included transient 
hematuria or urinary tract infections, in- 
continence, dysuria, mild long-standing 
hypertension, etc. Sodium iothalamate* 
containing 66.8 per cent contrast material 
and 40 per cent iodide was injected after an 
overnight fasting. The injection lasted 15 
to 25 seconds with film exposures timed 
from the beginning of injection. After 1o 
minutes oral water loading with several 
quarts of water was carried out. The first 
60 patients had various timing sequences 
and although the results were similar to 
those done later in the study, they were not 
included in the final graphs. The films for 
the others were exposed at 3, 2, 23, 3, 31, 5, 
IO, 40, 55, and 7o minutes. No abdominal 
compression or Trendelenburg position was 
used. Fifty patients were injected with 25 
cc. (4 of these standing), and 135 with so 
cc. (including 7 standing, 11 with unilateral 
ureteral stone, 5 who for various reasons 
had a repeat study with co cc., and 4 who 
had a subsequent study with 25 cc.). Six 


* Conray 400, Mallinckrodt. 
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other patients had a § cc. injection and 
after 10 minutes another 45 cc., rapid se- 
quence filming being done after each injec- 
tion. Since it was found that varying de- 
grees of inspiration could cause the lower 
kidney pole to ride up over the psoas mus- 
cle and make the kidney appear smaller, 
all films were exposed in the same respira- 
tory phase. The measurements discussed 
here indicate the upper pole to lower pole 
renal length; they were often checked by 
erasing the original marks and remeasuring. 
The variations were almost always 1 mm. 
or less. 


FINDINGS 


Other investigators have shown that the 
kidneys will increase in size, reaching a 
maximum increase of approximately 4 cm. 
at about § minutes following completion of 
injection of the contrast material; but their 
first measurements were made after the in- 
jection was completed.* It is demonstrated 
here that when films are exposed and mea- 
sured from beginning of injection, the maxi- 
mum size Is reached at about 23 to 3 min- 
utes. Figure 1 shows more of a tendency for 
maximum size to be reached at approxi- 
mately 3 minutes when 25 cc. is used, 
whereas it tends to be earlier when zo cc. 
is employed. One observes that in any 
specific patient, a calyceal visualization 
time slightly prolonged over the average is 
not necessarily abnormal; approximately 1 
out of 7 had visualization at 4 or more 
minutes. Interestingly enough, the average 
total increase (Fig. 2) seemed to be the 
same whether 25 or £o cc. was used and the 
average increase at 30 seconds, compared 
with the average maximum increase, was 
about 50 per cent regardless which amount 
of contrast material was injected. Since so 
much increase occurred so early, the etiol- 
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Fic. 1. Time at which maximum size is reached 
following the injection. 


ogy would seem to involve tubular and 
vascular engorgements secondary to the 
high osmotic properties of the contrast ma- 
terial. This assumption is strengthened by 
those 6 additional patients who had a 5 cc. 
injection followed by the larger amount 
later; the average maximum length reached 
following the smaller dose was 2 mm. less 
than with the additional larger amounts. 

Calyceal visualization time also varied 
according to the amount of contrast mate- 
ral injected. Figure 3 shows that most 
patients with 5o cc. had visualization by 2 
minutes, whereas with 25 cc. there was a $ 
to I minute average delay. Furthermore, 
with the even smaller amounts (5 cc.), vi- 
sualization was delayed several minutes 
further. 

Concerning the effectiveness and repro- 
ducibility of an oral washout test, no con- 
sistency or predictability of the degree of 
washout or the length of time necessary to 
complete this washout was found, even 
though the washout is certainly faster than 
in those not given water (Fig. 4). Even 
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lic. 2. Comparison of average maximum increase 
with different amounts of contrast material. 
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Fic. 3. Time of calvceal visualization. 


without contrast material injections, over- 
loading of the kidneys with large amounts 
of oral water is known to cause renal in- 
crease in size.*? In this study an unpredic- 
table amount of increase due to the water 
itself took place, but among those control 
patients not given the water, there were 
some whose subsequent renal increase in 
size was greater than that at 10 minutes. 
The observations on a few patients with 
unusual responses to the contrast material 
are especially noteworthy. Although tran- 
sient diminution in size by perhaps I mm. 
occasionally occurred during rapid filming 
throughout the study, 6 patients (4 with 
so cc., and 2 with 25 cc.) had kidneys which 
became significantly (3-6 mm.) smaller on 
several films somewhere during the first 5 
minutes, only to grow larger shortly there- 
after. In all, the calyceal visualization time 
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Fic. 4. Oral washout test. 


748 


was normal. Only 1 patient had any sys- 
temic reaction (transient vomiting), but 
this 1s not felt to be significant since 1t oc- 
curred in a few other scattered patients 1n 
the entire series. A seventh patient, in ad- 
dition to having similar kidney shrinkage, 
did have calyceal visualization “delayed” 
to 4 minutes (following a $0 cc. injection). 
There was an eighth patient, with the study 
done erect using 50 cc., who had exactly 
the same response as the seventh but a 
repeat study done subsequently with the 
same amount of contrast material and the 
patient supine showed not only normal 
calvceal visualization time but normal in- 
crease in size of the kidney; throughout 
this latter study the kidneys were approxi- 
mately 1 cm. larger than previously. In 
another patient studied supine twice with 
50 cc., there was normal increase with de- 
layed visualization on the first examination 
but both parameters were normal on the 
second examination, and similar to the last 
patient described above, the kidneys were 
> cm. larger on the second examination. 

A most interesting patient was a normo- 
tensive young white male studied for a 
small left varicocele. The calvces on the 
left side visualized 30 seconds later than on 
the right, both after a 25 cc. injection as 
well as on a subsequent study utilizing so 
cc. Kidney size was I cm. greater in the 
second study and the calvceal visualization 
occurred bilaterally perhaps I minute 
sooner. 

As expected, the 11 patients with ure- 
teral stones complicated with various de- 
grees of obstructive uropathy showed de- 
layed calyceal visualization and less than 
the average amount of expected increase 
in size of the kidney compared with the 
unobstructed side; this size was larger than 
on a follow-up study after passage of the 
stone. Quantitation is not possible since the 
obstruction was of varying degrees in the 
different patients. 


DISCUSSION 


From this study it seems that the injec- 
tion of contrast material acts as an osmotic 
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diuretic causing kidneys to swell because of 
an obligatory water load carried along with 
the material. It appears that there is a 
maximum size to which the kidnevs can 
swell and this seems to be caused by 25 
cc. of contrast material, larger amounts 
generally not effecting a greater increase 
in size. Although other investigators have 
observed renal size fluctuations during ar- 
terlographv, their measurements were 
usually made beginning at 2 seconds, rather 
than with the survey film, and therefore 
comparison with this study 1s difficult.? The 
lack of greater increase in size with larger 
doses does not mean that larger amounts 
of material are less effective pyelographic 
agents, since other factors, such as flow rate 
and urinary concentration, must also be 
considered. It has been shown previously 
that, in spite of statements to the contrary, 
increased amounts of contrast material are 
associated with increased contrast material 
concentration in the urine,! but compari- 
sons are again difficult, since different con- 
trast materials are used in different studies. 
An increased flow rate with larger amounts 
of contrast material is the probable expla- 
nation of earlier calyceal visualization with 
larger amounts of contrast material. That 
simple physical dynamic rules are in effect 
here 1s also evidenced by the patients with 
partial unilateral obstructive uropathv, 
where the normal kidneys show normal in- 
crease in size and calyceal visualization, 
whereas the partially obstructed kidneys, 
which are larger to begin with, show less 
increase in size and have delayed calyceal 
visualization. This etfect is secondary to the 
increased back pressure due to the obstruc- 
tion. Those patients having follow-up py- 
elographies showed both kidneys to re- 
spond normally to the contrast agent; also, 
the previously obstructed kidney was small- 
er at the beginning of the study. It may 
be noted that hypotension due to general 
anesthesia also causes renal size shrinkage 
apparently because of diminished. glomer- 
ular filtration pressure.’ 

There must be other factors in play here 
since there were several patients who had a 
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significant shrinkage in kidney size during 
the study, this occasionally being associ- 
ated with delayed calyceal visualization. A 
possible explanation involves decreased 
renal arterial flow and/or pressure and may 
well be mediated through humoral or 
neural means. This speculation is most in- 
teresting since decreased flow rates and 
renal artery pressures are present in reno- 
vascular hypertension. One can only spec- 
ulate whether or not patients with reno- 
vascular hypertension could have had 
earlier pyelograms demonstrating similar 
abnormalities. Although none of these ex- 
ceptional patients (and, in fact, none in the 
entire study) had a serious reaction to con- 
trast material, one may also speculate 
whether or not patients who do have reac- 
tions are experiencing similar changes in 
flow to various viscera, the etiologic factors 
being the same as those envisioned here. 

Concerning the oral washout test, we 
note that it could well be effective but there 
Is no means to predict satisfactorily which 
patients would empty their stomachs rapid- 
ly enough to allow consistent reproduci- 
bility. An intravenous washout test would 
seem more reliable. 


SUMMARY 


Secondary to the osmotic and diuretic 
effect of contrast material, normal kidneys 
increase in size similarly with either 25 or 
5o cc. contrast material. Although disten- 
sibility seems maximal with 25 cc., larger 
amounts of contrast material cause in- 
creased flow rates, more distention of col- 
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lecting systems, and better pyelograms. 

Although an oral water load can effec- 
tively wash the contrast material out of the 
kidneys, a lack of consistency makes an 
intravenous washout preferable. 

Those patients with abnormal changes in 
renal size and calvceal visualization time 
suggest that other factors, either humoral 
or neural may affect renal and perhaps 
other arteries. 

It is interesting to speculate on how 
much these abnormal responses are present 
in subsequently hypertensive patients, and 
how much of a role they play in adverse 
reactions to contrast material. 


2528 Wheaton Way 
Bremerton, Washington 98310 
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THE PYELOGRAM UREA WASHOUT TEST IN THE 
EVALUATION OF RENOVASCULAR HYPERTENSION* 


By AUGUST R. REMMERS, Jr., M.D., MELVYN H. SCHREIBER, M.D., 
GARLAND H. SMITH, M.D., CARLOS O. CANALES, M.D., and 
HARRY E. SARLES, M.D. 


GALVESTON, TEXAS 


YPERTENSION due to renal artery 

stenosis with resultant renal under- 
perfusion is now a well documented but 
uncommon clinical entitv. The results of 
surgery are directly related to the care with 
which hvpertensive patients are evaluated 
and selected.?:!^:» Because of the frequency 
of hvpertension in the general population 
an efficient screening test for renovascular 
hypertension is highly desirable. In most 
medical centers the standard intravenous 
pyelogram or the rapid sequence pvelo- 
gram have been used almost exclusively for 
this purpose. Although the results have 
been satisfactorv, a significant number of 
patients with renovascular hvpertension 
have had normal studies.5/5:!? Our results 
emploving the intravenous pyelogram as a 
screening test have been less than satisfac- 
tory.” In 1962 Amplatz? first reported the 
value of the pyelogram urea washout test 
in the diagnosis of renovascular hyperten- 
sion. Our preliminary studies concerning 
this test both in hypertensives and normal 
subjects were also encouraging." This 
study is based upon sound physiologic prin- 
ciples: an underperfused nephron reabsorbs 
sodium and water excessively and this 
nephron will not respond normally to a 
urea diuresis.? 1? 

Itis the purpose of this report to describe 
our further experience with the pyelogram 
urea washout test (PUWT) and its correla- 
tion with renal arteriography, conventional 
split function studies and the results of 
surgery. 


METHOD AND MATERIAL 


Food and drink were restricted for 4 to 6 
hours preceding the washout test. Following 
a negative intravenous test dose of contrast 
material, 50 ml. of 75 per cent meglumine 
diatrizoate was injected rapidly after a 
suitable scout film had been exposed. Films 
of the kidnevs were exposed at 1, 3 and 8 
minutes and processed immediately. When 
a satisfactory pyelogram appeared on both 
sides, usually in 15 to 18 minutes, an addi- 
tional flm was exposed (a baseline film) 
and a solution containing 40 gm. of urea in 
coo ml. of normal saline was infused in 15 
minutes. During and following the urea in- 
fusion, films were exposed at the rate of I 
every 3 minutes until both pyelograms had 
become diluted and washed out or until a 
clear difference in the washout time between 
the two sides was noted (usually by 21 
minutes following the start of the urea 
infusion). The patients were then rehy- 
drated with £oo ml. of normal saline intra- 
venously and an equal volume of water 
orally. 

The simultaneous dilution and washout 
of both pyelograms constituted a negative 
test (Fig. 1, 4 and B). A unilaterally posi- 
tive test was defined as one in which one 
collecting system retained the contrast ma- 
terial in dense concentration for at least 6 
minutes longer than the opposite side (Fig. 
2, A and B; and 3, 4 and B). The diagnosis 
of bilaterally positive washout test was not 
made due to our inability to distinguish such 
a result from a variation of normal.? Inter- 


* From the Division of Nephrology, Department of Internal Medicine and Department of Radiology, University of Texas Medical 


Branch, Galveston, Texas. 
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Pyelogram Urea Washout Test 





Fic. 1. Negative pyelogram urea washout test. (4) The baseline roentgenogram shows densely and equally 
opaque collecting systems on both sides. (B) Following the urea infusion both kidney collecting systems 


were simultaneously diluted and washed out. 


pretation of the films was made by one of us 
without prior knowledge of the patient's 
clinical or laboratory data. No attempt was 
made to evaluate the rapid sequence py- 
elogram in this study. Split function studies 
were performed by the method of Howard 
and Connor? or by the modification of 
Stamey ef al. Renal arteriography was 
performed ordinarily by the retrograde fe- 
moral catheter technique, with injection 
into the aorta. 

The pvelogram urea washout test was 
performed in 348 hypertensive patients 
between September 1, 1964 and January 
31, 1967. In 96 of these clinical and labora- 


tory data were sufficient for meaningful 
retrospective analysis. Three additional pa- 
tients were excluded from this study be- 
cause their positive washout tests were 
clearly related to unilateral ureteral ob- 
struction (Fig. 4, 47 and B). In these 3 
patients, renovascular hypertension was 
excluded by other means. 


RESULTS 
There were no major complications in 
the 348 hypertensive patients in. whom 
the pvelogram urea washout test was per- 


formed. One patient with compromised 
renal function (creatinine clearance of 25 





Fic. 2. Unilaterally positive pyelogram urea washout test. (47) The baseline roentgenogram shows equal 
opacification of both kidney collecting systems. (B) Twelve minutes following the start of the urea infusion, 
the left kidney collecting system has been diluted and washed out while the right kidney retains its original 
opacity. This constitutes a positive test on the right. 
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liG. 3. Unilaterally positive pyelogram urea washout test. (4) The baseline roentgenogram shows a satis- 
factory pyelogram on ecch side. The left is a little denser than the right, but the right kidney is smaller than 
the left. (B) Following the urea infusion the left kidney collecting system has become diluted and washed 
out while the right retzins its opacity. This constitutes a positive washout test on the right, the side of the 


smaller kidney. 


ml. per minute) developed a brief grand 
mal seizure 20 minutes after the start of the 
urea infusion. Transient headache or a sen- 
sation of chilliness occurred in about 25 
per cent of the patients during the urea 
infusion. 

The pyelogram u-ea washout test was 
negative in 76 of the 96 hypertensive pa- 
tients whose data were suitable for retro- 
spective analysis (Table 1). Both acceptable 
split renal function s-udies and renal arteri- 


ography were obtained in 16 of these. Ar- 
teriography revealed slight to moderate 
renal artery stenosis in 2, but the conven- 
tional split renal function studies were neg- 
ative in all. Renal arteriography alone was 
obtained in §7 patients and was clearly 
negative in all. Three patients with nega- 
tive urea washout tests had positive arteri- 
ography and underwent nephrectomy on 
the involved side. In none of these was 
there a significant fall in blood pressure 





ic. 4. Falsely positive pyelogram urea washout test. (7) The baseline roentgenogram shows bilateral 
opacification of the kidney collecting systems. The left kidney is normal; the right is slightly dilated, as is 
the right ureter. (B) Twelve minutes following the start of the urea infusion, the left kidney collecting 
system became diluted and wasked out. The right retains its original opacity. The cause is mid-ureteral 


obstruction, as full-sized roentgenograms disclosed. 


Pyelogram Urea Washout Test 


TABLE I 


NEGATIVE PYELOGRAM UREA WASHOUT TEST IN 76 HYPERTENSIVE SUBJECTS 
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Tis | 

est Patients Comment 

Aortography Only g Aortography negative in all 

Aortography and Split Function 16 Split function studies negative in 
Studies all. Aortography positive in § 

Aortography and Surgical Treatment 4 Aortography positive in all. No 
(Nephrectomy) blood pressure response to surgery 

Total 76 No false negative tests 








postoperatively. Thus, there were no false 
negative washout tests; that 1s, each nega- 
tive washout test was confirmed by at least 
one other negative test. 

The pyelogram urea washout test was 
unilaterally positive in r1 patients. The 
clinical and laboratory data and the re- 
sults of surgery are depicted in Table 11. In 
9 of these patients the results of the wash- 
out test correlated exactly with the findings 
on the split function studies and/or renal 
arteriography. Surgery was performed in 7 
of these 9 patients. Improvement was noted 
in all but one. The postsurgical follow-up 
period has been from 4 to 45 months. Two 
patients had positive washout tests and no 
evidence of renovascular hypertension bv 











split function studies or arteriography. 
These 2 instances must be considered false 
positives. 

Six additional cases had positive washout 
tests and marked narrowing of the renal 
artery on the same side by arteriography. 
In none of these was the split function 
study or surgery performed. Even though 
they almost certainly represent cases of 
renovascular hypertension, sufficient clini- 
cal data were not available to allow com- 
plete retrospective analysis. Three patients 
had bilateral retention of the contrast sub- 
stance following the urea infusion. T'wo of 
these had bilateral renal artery stenosis by 
arteriography, and the other had normal 
renal arteries. 


TABLE Il 


UNILATERAL POSITIVE PYELOGRAM UREA WASHOUT TEST IN II HYPERTENSIVE SUBJECTS 




















Case Split Function Study Renal Arteriography Surgery* Results 

I Positive on right Right renal artery stenosis Yes Improvedt 
2 Positive on right Right renal arteriovenous fistula Tes Improved 
3 Positive on right Right renal artery stenosis Yes Improved 
4 Positive on left Negativei No —— 

g Positive on right Right renal artery stenosis No -—— 

6 Positive on left Left renal artery stenosis Yes Improved 
7 None Left renal artery stenosis Tés Improved 
8 Positive on left? Left fibromuscular hyperplasia Yes Unimproved 
9 Positive on right Negative§ Yes Improved 
10 Negative Negative No -— 

11 Negative Negative No — 











* Arterial revascularization or nephrectomy. 


+ Improved; reduction in diastolic blood pressure level of 25 mm. or more over baseline ambulatory level. 
t Severe chronic pyelonephritis of the left kidney by percutaneous renal biopsy. 


$ Severe chronic pyelonephritis of the right kidney. 


pn 
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DISCUSSION 


The pyelogram urea washout test should 
correlate well with the conventional split 
renal function studies since 1t depends on 
the same altered renal physiology. In this 
series of 96 hypertensive patients, each 
negative washout test was confirmed by 
negative split function studies, renal arteri- 
ography, both or lack of response to surgery 
(the need for such a negative correlation 
has been emphasized by Davidson’). By 
this criterion, there were no false negative 
results. The failure of technically adequate 
surgery to benefit all 76 patients would be 
necessary to permit us to categorically ex- 
clude false negatives, but that was plainly 
impossible. The fact that Levitt eż al.’ have 
described 2 patients with negative washout 
tests, normal aortograms and negative split 
function studies who nevertheless benefited 
from operative treatment raises a question 
about the use of the PUWT as the sole 
screening procedure. We have not had the 
same experience and have not personally 
encountered a patient with a plainly nega- 
tive washout test who benefited from 
surgery. Our results agree with the reported 
studies of Amplatz,! and Harwood-Nash 
and Lansdown.’ 

There were two false positives among the 
II patients with unilaterally positive wash- 
out tests (Cases 1o and 11; Table 1). Al- 
though the explanation for these 1s not 
clear, they probably represent examples of 
occult obstructive uropathy, malrotation of 
the kidney or a difference in volume of the 
renal collecting systems. The remaining 9 
patients showed excellent correlation with 
split function studies and arteriography or 
results of surgery. These data differ from 
those of Levitt eż a7.? who found that the 
pyelogram urea washout was correct in 
predicting the results of surgery in only r1 
of 17 patients with proven renovascular 
hypertension. 

Since conventional split renal function 
tests are difficult to perform, are fraught 
with technical problems which invalidate 
the results, and may be hazardous, it seems 
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desirable to replace this test if possible with 
another which can provide similar informa- 
tion and which will predict the results of 
surgery. Our results strongly suggest that a 
positive pyelogram urea washout test and 
positive renal arteriography on the same 
side indicate that a good result from surgery 
can be expected. The only exception in our 
experience is unilateral atrophic pyelone- 
phritis (Cases 4 and g; Table 11) where a 
split renal function study would be neces- 
sary. Thus in the patient with a positive 
pyelogram urea washout test and negative 
aortography, split function studies should 
be performed to exclude this possibility. 
Renal arteriography alone is not suitable 
to predict a good surgical response since it 
demonstrates only the altered anatomy and 
is à common finding in hypertension of di- 
verse etiologies.* 

Based on the present data and our pre- 
viously reported results in normal subjects, 
it appears that the washout test is of little 
value in bilateral renal artery stenosis." 


SUMMARY 


The pyelogram urea washout test (PUWT) 
was performed in 96 hypertensive patients 
who had sufficient clinical and laboratory 
data for meaningful retrospective analysis. 
Seventy-six patients had negative PUWTs. 
At least one other negative test (usually 
aortography) confirmed the negative wash- 
out test in each. Fleven patients had uni- 
laterally positive tests and in 9 of these 
there was excellent correlation with split 
function studies, renal arteriography or re- 
sults of surgery. In the remaining 2 there 
was no evidence of renovascular hvperten- 
sion (false positives). 

Since there were no false negative tests, 
the PUWT seems to be well suited as one 
of the screening tests to exclude the diag- 
nosis of hypertension due to surgically cor- 
rectable unilateral renal disease. Because 
of the occasional false positive test, reno- 
vascular hypertension should be confirmed 
by aortography. Split function studies or 
other tests should be performed if aortog- 
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raphy is negative because of the possibility 
of unilateral pyelonephritis. 


August R. Remmers, Jr., M.D. 
Department of Medicine 

The University of Texas Medical Branch 
Galveston, Texas 77550 
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URETERAL DEVIATION DUE TO ILIOPSOAS 
HYPERTROPHY* 


By RICHARD B. LEVINE, M.D., 


DEBORAH FORRESTER, M.D., 


and MORDECAI HALPERN, M.D. 


LOS ANGELES, CALIFORNIA 


HE demonstration of anterior or 

lateral displacement of the ureter on 
conventional urographic examinations 1s 
usually considered to be a cardinal sign of 
retroperitoneal disease. However, disloca- 
tion of the ureter does not always indicate 
a pathologic process and course variations 
mav be caused by normal anatomic struc- 
tures. 

Radiologists have casually accepted 
varying degrees of lateral ureteric dis- 
placement as due to iliopsoas hypertrophy. 
This variant of “normal anatomy" is not 
common but can create an impressive al- 
teration in the anticipated position of the 
ureter. Lack of familiarity with this benign 
entity has led, on rare occasions, to serious 
diagnostic errors and even unnecessary 
surgical exploration of the retroperitoneal 
space. 

Roentgenologic recognition of this find- 
ing was noted 12 times during the review of 
8,200 excretory pyelographies performed 
at the Los Angeles County-University of 
Southern California Medical Center be- 
tween 1965-1968. In specific cases, the 
clinical signs and symptoms augmented the 
potential significance of the variant course 
of the ureter which made accurate roent- 
genologic interpretation of paramount im- 
portance. This can be well illustrated by re- 
viewing I patient's history. 


ILLUSTRATIVE CASE 


Case No. 254-78-15. A. J., a 17 year old 
Negro male school boy, was admitted in Au- 
gust, 1965 to the USC Medical Center with a 
chief complaint of painless hematuria, vague 
weakness and fatigue. The hematuria had 
recurred over a 6 month interval of time. The 
patient denied frequency, dysuria, or urethral 


discharge. Physical examination was normal. 
Hematologic profile was normal and electro- 
phoresis revealed a hemoglobin AA pattern. 
Urinalysis showed gross hematuria; urine cul- 
ture was negative. 

A plain film roentgenogram of the abdomen 
showed prominent convex psoas shadows. In- 
travenous urography showed normal collecting 
systems. The left ureter was deviated antero- 
laterally and opacification of its middle third 
was poor (Fig. 1,7). Cystoscopy and left retro- 
grade pyelography were performed (Fig. 15). 
There was a bloody efflux from the left ureteral 
orifice and the course of the left ureter was 
considered to be abnormal. The magnitude of 
the ureteral displacement, clinical symptom- 
atology and recurrent hematuria prompted 
further evaluation with lymphangiography and 
selective renal angiography. These examina- 
tions were normal, establishing the fact that the 
deviated course of the ureter was due to the en- 
larged psoas muscle mass. 

During the subsequent 2 years, there were 
additional episodes of hematuria, and follow-up 
examinations of the urinary tract have re- 
peatedly shown the persistent dislocation of the 
left ureter while failing to reveal any other 
abnormalities. This 3 year follow-up provides 
confirmatory evidence that the ureteral course 
was a normal variation. 


DISCUSSION 


The ureters normally course downward 
through the retroperitoneal fat, less than 2 
inches from the midline, and then continue 
medially from the lower end of the kidney 
hilus to the bifurcation of the common 
iliac artery. Structures lying anterior to 
the right ureter include the second portion 
of the duodenum, the right colic and ilio- 
colic arteries and the distal ilium. The right 
ureter is also crossed by the line of attach- 
ment of the mesentery of the small bowel 


* From the Department of Radiology, Los Angeles County-University of Southern California Medical Center, Los Angeles, Cali- 
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lic. 1. (4) Intravenous urogram. Note mildly convex left psoas margin (arrow). (B) Left retrograde pyelo- 
gram. Note anterior displacement of middle third of the left ureter. 





‘ic. 2. (4) Intravenous urogram. There is marked convex bulging of both psoas margins (arrows). No visual- 
ization of the middle third of either ureter was obtained. (B) Intravenous urogram (repeat examination 
utilizing 60 cc. of contrast material—prone roentgenogram). Middle portions of both ureters are well seen 
and are normal. 
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FIG. 3. 


Intravenous urogram demonstrating convex 
psoas margin on the left (arrow) and irregular 
opacification of the ureter. 


just below the level of the renal pelvis. The 
inferior vena cava is always medial to the 
right ureter. The para-aortic lymph node 
chains also lie medial to the proximal 
ureters at the level of the renal pelves and 
lower poles of the kidneys. 

The left colic arteries and the mesen- 
tery of the pelvic colon lie anterior to the 
left ureter, while the inferior mesenteric 
vein lies medial to it. The abdominal aorta 
is approximately 2.5 cm. medial to the 
left ureter. In their descent to the bladder, 
both ureters lie on the fascia of the iliopsoas 
muscles, crossing the iliac vessels to enter 
the true pelvis and finally reaching the 
posterolateral angle of the bladder. This 
intimate relationship of the ureter to the 
psoas muscle while descending to the true 
pelvis would certainly explain course dev- 
lations of the ureter if there was a signifi- 
cant increase in the size of the psoas muscle 
mass. There is no method of evaluating 
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the precise size of the psoas muscle mass, 
but in all cases of this series the "normally" 
straight lateral psoas margin was bulging 
convexly (Fig. 2.7). 

Any abnormality of the structures form- 
ing the natural boundaries of the ureter 
may secondarily affect its course. Ectopia, 
or other alterations in renal axis and/or 
position may cause variations in the course 
of the ureter. The roentgen findings which 
were seen on the intravenous pyelograms 
in the cases reviewed for this study in- 
clude: (1) the lateral and/or anterior de- 
viation of the middle third of one or both 
ureters (Fig. 3 and 4); and (2) incomplete 
filling of the middle third of the ureter on 
the routine supine roentgenogram. At- 
tempts to visualize the middle third of the 
displaced ureter with contrast material 
included oblique and prone views, using 
60 cc. of hypaque $0 per cent intraven- 
ously (Fig. 25). Retrograde pyelography 
was required in some of the cases to con- 





Fic. 4. Intravenous urogram demonstrating marked 
convex bulging of psoas margins and poor opacifi- 
cation of middle third of the ureters (arrows). 
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firm normal distensibility of the deviated 
middle segment of the ureter. 

The patients who demonstrated this 
particular variant in the course of one or 
both of their ureters were young, well de- 
veloped males and it is interesting to 
speculate that this may represent the cause 
of their prominent psoas muscles. 


SUMMARY 


A group of young males was found to 
have ureteral displacement by means of 
intravenous urography, and because of 
pertinent clinical findings in some of the 
cases, retroperitoneal disease, usually a 
tumor mass, was strongly suspected. 
Thorough investigation of these patients 
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failed to reveal any confirmatory evidence 
of retroperitoneal abnormalities. 

Evidence is presented that such devia- 
tion can be produced by a nonpathologic 
cause, iliopsoas muscle "hypertrophy," 
and can be identical in roentgenographic 
appearance to ureteral displacement caused 
by tumor. 

This normal anatomic variant should be 
recognized as a cause of ureteral deviation 
and considered in the differential diagnosis 
of suspected retroperitoneal disease. 


Mordecai Halpern, M.D. 

Department of Radiology 

Los Angeles County General Hospital 
1200 North State Street 

Los Angeles, California 90033 
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SPONTANEOUS PNEUMOPYELOGRAM IN A NON- 
DIABETIC PATIENI* 


By KOLAR N. SESHANARAYANA, M.D., and THEODORE E. KEATS, M.D. 


CHARLOTTESVILLE, VIRGINIA 


A S ETERNA US ceneration of gas in the 
urinary tract is uncommon and, when 
present, is usually associated with Eschert- 
chia coli infection in patients with diabetes 
mellitus. 7:91? This report presents the de- 
velopment of a spontaneous gas pvelogram 
in a nondiabetic patient without Escheri- 
chia coli infection. 


REPORT OF A CASE 


J. H., a 69 year old male, had bilateral renal 
calculi in 1959. These were removed and an 
intravenous pyelography in 1962 was normal. In 
1965, he had a successful resection of the pro- 
state. In April of 1964, nonfunction of his right 
kidney on urography was noted. He has had 
strictures of the urethra which were dilated re- 
peatedly over the years. 

Three weeks prior to admission on February 
16, 1967, he developed right-sided abdominal 
pain, malaise, lethargy, chills and fever. At the 
time of admission, he had a temperature of 
104^ F. On physical examination he was dehy- 
drated and appeared ill. He had marked right 
costovertebral angle tenderness, and a right 
flank mass was palpated extending to the right 
iliac crest. His blood pressure was 92/60. The 
laboratory findings were: white blood cells 
25,000/cu. mm., blood sugar 120 mg. per cent, 
blood urea nitrogen 60 mg. per cent, urine pH 6, 
sugar o, white blood cells 20-30, and red blood 
cells 1-2 per high power field. Culture of the 
urine showed Candida albicans; later proteus 
and enterococci were isolated. 

A scout roentgenogram of the abdomen 
showed the presence of gas in the collecting sys- 
tem of the right kidney and proximal ureter 
(Fig. 1). Intravenous pyelography was per- 
formed and there was evidence of function only 
on the left side. A roentgenologic diagnosis of 
spontaneous pneumopyelogram secondary to 
infection was made. 

The following day he was explored and a 
tight, distended right kidney was felt. The thin 





shell of the kidney was accidentally ruptured 
releasing a very thick, foul smelling, purulent 
material. After blunt dissection, drains were 
placed. He has had a draining sinus for 8 
months following the surgery. No function on 
the right side has been detected by urography. 
Sinograms have shown no passage of contrast 
medium through the right ureter. 


DISCUSSION 


From 1898 to 1962, only 14 cases of spon- 
taneous generation of gas in or about the 
kidney with renal infection have been re- 
ported. ^^ ?!? Among these, 5 cases are de- 
scribed in nondiabetic patients.?? 555.1 
The pertinent features of these reported 
cases as well as our case are summarized in 


i 


lic. I. Scout roentgenogram of the abdomen show- 
ing gas outlining the collecting system and proxi- 
mal ureter on the right side. 


* From the Department of Radiology, University of Virginia School of Medicine, Charlottesville, Virginia. 
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Tase I 
REPORTED CASES OF SPONTANEOUS PNEUMOPYELOGRAM IN NONDIABETICS 
| | | | Death 
Elevated Gas | Gas | mios 
Pneuma- Blood Aff FEM 
Author Age | Sex SN Ewa | | Pyelo- Organism isa Operation poe 
Wiiro eri- gram pi- 
pete: | hanal | Renaa sode 
Kelley and | 36 F Yes ? | tT ? | Left | Drainage No 
MacCallum, 1898? | 
Randall, 19278 40 F | Yes No + Bacilluscoli | Left Nephrectomy | No 
| | | pyocyaneus 
Mathé et al., 19334 | 40 F | Yes + | Coliform | Left | Nephrectomy | No 
| | staphylococcus | 
| | albus | 
Nogueira, 1935° | 38 | M |? > | 4 | Left | None No 
"opc PR MEC" Seif IE 4 — Y —| reet d etd ce > 
Jansen, 1939? | 3j F Yes Yes | 4+ | Escherichia | Right | Nephrectomy | No 
| | coli | | 
Seshanarayana and | 69 M No | Yes | + | Candida, Right | Drainage No 
Keats, 1969 Proteus, | 
Enterococci | 


























Table 1. In the patients without diabetes 
mellitus, there were associated obstructions 
of the urinary tract. Two cases had stric- 
ture, 1 case had aberrant renal vessels, and 
the other two had a history of recent cal- 
culi. All 14 cases had a history of acute 
renal infection for days or weeks before the 
gas was identified in or about the kidneys. 
The opposite kidney was usually normal.?:? 

Some interesting but unexplained obser- 
vations can be made in the collected group 
of 1$ patients with pneumopyelogram. 
Pneumaturia is described only in the non- 
diabetic group.^? Extension of the gas in 
the kidney to the perirenal tissues 1s noted 
only in the diabetic patients. Most of the 
patients in both groups had an elevated 
blood urea nitrogen. 

Spontaneous generation of gas in the 
urinary tract is primarily a roentgeno- 
graphic diagnosis. The distribution of the 
gas can occur in 2 forms. The first outlines 
the calyces and the ureter, as in our case. 
In the second type, the gas is distributed in 
the form of bubbles, in or about the kidney. 
In either type, the gas pattern can be very 
easily mistaken for bowel gas and the con- 
dition may therefore go unrecognized. This 
happened in our case initially, but was later 


identified by a second observer and an ex- 
ploration of the kidney was performed. 


SUMMARY 


A case illustrating spontaneous genera- 
tion of gas in the upper urinary tract in a 
nondiabetic patient is reported. This oc- 
currence is usually associated with obstruc- 
tion in the urinary tract. 


Kolar N. Seshanarayana, M.D. 
Department of Radiology 
University of Virginia 

School of Medicine 
Charlottesville, Virginia 22901 
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OPACIFICATION OF THE GALLBLADDER BY 
UROGRAPHIC CONTRAST MEDIA* 


REFLECTION OF AN ALTERNATE EXCRETORY PATHWAY 


By THOMAS E. SHEA, M.D.,t and RICHARD C. PFISTER, M.D.+ 


BOSTON, MASSACHUSETTS 


PACIFICATION of the gallbladder 

by means of biliary excretion of reno- 
graphic contrast medium has been reported 
occasionally, but has been considered a rel- 
atively rare phenomenon since the intro- 
duction of the diatrizoates. We have en- 
countered § instances of this form of vicar- 
lous contrast material excretion within the 
last 2 vears; consequentlv, we believe this 
phenomenon to be more commonplace than 
previously suspected. 

One reviewer reported that all cases in 
the literature were associated with impaired 
renal function and marked reduction in 
urinary tract visualization at intravenous 
urographv.? This has not been our experi- 
ence since renal function was normal in 4 
out of 5 of our patients, and excellent visu- 
alization of at least one kidney was ob- 
tained in the same 4 cases. 

Some of the reported cases of gallbladder 
opacification bv the diatrizoates have been 
associated with high-dose urography, par- 
ticularly the drip infusion. technique.?/? 
While we agree that the administration of 
very large doses of 1odinated contrast me- 
dium increases the probability of gallbladder 
visualization, the fact that 3 of our patients 
received standard doses indicates that 
dosage per se is but one facet of a complex 
manifestation of metabolism. 

Although the precise mechanisms favor- 
ing this alternate excretory pathway re- 
main to be elucidated, a striking pattern 
has emerged from our § cases; namely, all 
have been associated with acute ureteral 
or renal obstruction. 


MATERIAL AND RESULTS 

Table 1 summarizes the clinical informa- 
tion, type and dosage of contrast material, 
and pertinent laboratory findings. All 5 
patients were adults, 3 females and 2 males. 

Three patients presented with the pat- 
tern of acute renal colic, an obstructing 
ureteral stone causing delayed excretion on 
the atfected side, normal excretion from the 
opposite kidney, and normal renal function 
as measured bv blood urea nitrogen, 
(BUN), serum creatinine, and serum uric 
acid (Fig. 1,4 and B; 3,74 and B; and 4). 
A fourth patient with a solitary left kidney 
and ureter entered the hospital with renal 
colic. An intravenous urogram revealed a 
left ureteral stone and minimal hydrone- 
phrosis and hydroureter (Fig. 2). Despite 
this, her renal function tests, including 
creatinine clearance, were entirely. normal. 
This patient had received a "double dose" 
of 80 cc. of conray 400, whereas the previ- 
ous 3 patients were given co cc. of the same 
contrast agent. 

A fifth patient, with a past historv of left 
nephrectomy for complications of hypo- 
plastic kidney and of right cutaneous ure- 
terostomy because of ureteral obstruction, 
was admitted with gross hematuria. BUN 
was 62 and serum creatinine 6.4 mg. per 
cent. Subsequent creatinine clearance de- 
terminations of 11 and 15 liters per 24 hours 
reflected severely diminished renal func- 
tion. A drip infusion pyelography utilizing 
125 cc. of renografin 60, had been per- 
formed at another hospital the day before 
transter to the Massachusetts General 


* From the Departments of Radiology, Harvard Medical School and the Massachusetts General Hospital, Boston, Massachusetts. 
T Instructor in Radiology, Harvard Medical School; Assistant in Radiology, Massachusetts General Hospital. 
t Instructor in Radiology, Harvard Medical School; Assistant Radiologist, Massachusetts General Hospital. 
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TABLE I 


SUMMARY OF CASES 
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i i i Serum Serum Urine ; Lx Serum Phos- 
A ; ; Contrast mra Creat- Uric à .-. Protein- Urine ^al h 
Case No. and Diagnosis Medium BUN aigue .;. Albu- Glob- Specific à; H Cal: pho- 
inine Acid ap^ a ‘a uria p aoe a 
Dose min ulin Gravity cium rus 
I. Left ureteral calculus; Conray- 14 pit 5.0 3.9 3.0 1.035 Trace 70 9.0 zi 
normal right kidney 400 
5O cc. 
II. Right nephrectomy; Conray- II I.I 8. 1.012 4+ 6.0 10.2 2.6 
left ureteralcalculusand 400 
minimal hydronephrosis — 80 cc. 
II. Right ureteral calculus; — Conray- 18 4.9 1,037 1+ TM 9.0 4.5 
normal left kidney 400 
£6 66. 
IV. Right ureteral calculus; Conray- 15,23 I.I 5.1 1.026 O £P 8.8 3.8 
normal left kidney 400, 40 CC. D: 10.9 4.8 
V. Right renal hemorrhage; Reno- 62 (47- 6.4 10.8 3.9 2.1 1.007 3+ ps 8.9 8.2 
right cutaneousureteros-  grafin III) (5.6- 
tomy; left nephrectomy — 60, 125 cc. 10. 3) 











* Mg. per 100 ml. 


Hospital. A retrograde pyelogram on the 
day of admission showed hydronephrosis 
and hydroureter which were presumably 
caused by the presence of blood clots. The 
same study demonstrated gallbladder opa- 
cification (Fig. 5). Three days later an 
aortogram and right renal angiogram re- 
vealed a tortuous lower pole artery extra- 
vasating contrast material into the right 
renal collecting system. Surgical confirma- 
tion of the bleeding site was obtained. 


REVIEW OF THE LITERATURE 


Reviewing the literature we have found 
7 cases of gallbladder opacification follow- 
ing the administration of diatrizoates.! %65 
? Five patients were azotemic. One 8 year 
old child had a large necrotic clear-cell re- 
nal carcinoma, but the opposite kidney was 
normal as were the renal function tests.? 
The final patient had minimal renal con- 
centration and good gallbladder opacifica- 
tion despite a normal BUN.? 

Three of these patients were subjected to 
drip infusion pyelography while 2 received 
standard doses of contrast material (30 
cc. or less). The dose administered to 2 
patients was not stated although one of 
them, a child, did undergo high-dose urog- 





raphv receiving 2 cc. of contrast material 
per pound of body weight. 


DISCUSSION 


Prior to the development of the diatri- 
zoates, sufficient biliary excretion of the 
urographic contrast media occurred to pro- 
duce frequent gallbladder opacification. 
Approximately 20 per cent of an intra- 
venous dose of the older acetrizoate class of 
renographic compounds (e.g., urokon) is 
excreted by the liver in normal subjects.!? 
Wooley e£ 4/.? found some degree of gall- 
bladder opacification on 2 hour films of 48 
per cent of patients receiving a standard 
dose of 12.5 cc. of urokon sodium 70 per 
cent for intravenous urography. Orloff? was 
able to visualize the gallbladder in 26 of 28 
cases by obtaining roentgenograms 4 to 8 
hours after administering 50 cc. of urokon. 

Biliary excretion 1s not normally a signi- 
ficant route of excretion of the currently 
used urographic contrast agents, the dia- 
trizoates and 1othalamates. However, bi- 
liary® and, to a lesser extent, small bowel 
excretion," may become major alternative 
excretory pathways in the presence of 
severe renal impairment. 

With the doses of contrast material used 
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clinically, the diatrizoates are cleared from 
the blood almost entirely by glomerular 
filtration in subjects with normal renal 
function. Denneberg* demonstrated biliary 
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l'1G. 1. Case 1. (4) Intravenous pyelogram (IVP). 
Normal right kidney. Calculus (arrow) of distal 
left ureter. Prolonged nephrogram of left kidney; 
mild degree of left hydroureter. (B) Gallbladder 
opacification 24 hours after the administration of 
£o cc. of conray 400. Note persistence of contrast 
material in obstructed left ureter and renal col- 
lecting system. Blood urea nitrogen of 14 mg. 
per Cent: 

—«« 


excretion of only 0.13 to 0.22 per cent of an 
injected dose after 24 hours in human be- 
ings with normal renal function. Hansson 
and Lindholm confirmed, in animals, that 
the total biliary excretion of contrast ma- 
terial was less than 1 per cent, while in bilat- 
erally nephrectomized rabbits 24.8 + 5.4 
per cent of injected hvpaque was excreted 
in the bile in the first 24 hours. Extrahepa- 
tic intestinal excretion amounted to an 
additional 14.0 per cent in the first 24 
hours. Chamberlain and Sherwood? found 
less than 2 per cent of the administered 
dose of I?! diatrizoate in a 48 hour stool 
collection made on normal humans. Three 
patients with severe azotemia exhibited 
7 to 20 per cent fecal recovery in the same 
time interval. 

The basic work of Lasser” has done much 





lic. 2. Case 11. Gallbladder opacification 24 hours 
after IVP for obstructing left ureteral stone. Right 
nephrectomy was done in the past. Note residual 
nephrogram in hypertrophied left kidney. BUN 


II. 
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lic. 3. Case rrr. (4) A 40 minute roentgenogram from 
[VP shows right hydronephrosis secondary to 
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to elucidate the mechanism of the domi- 
nant modes of excretion of the 1odinated 
organic contrast media, even though the 
exact physiochemical basis remains. un- 
clear. The urographic contrast media, other 
than urokon, have a benzene ring configur- 
ation in which every position 1s occupied. 
The contrast media excreted primarily. by 
the liver, on the other hand, have no pro- 
sthetic radical affixed to the number 5 car- 
bon atom on the benzene ring. Full occu- 
pancy of all the carbon positions in the 
benzene ring results in relative chemical 
inertness and facilitates renal excretion, al- 
most entirely by simple glomerular filtra- 
tion under normal circumstances. The lack 
of a prosthetic grouping at the number ; 
carbon position results in enhanced chemi- 
cal reactivity which mainly takes the form 
of binding to serum albumin at physiologic 
pH in the human. Although the reason 1s 
unknown, this binding of contrast material 
to serum albumin promotes biliary excre- 
tion (e.g., urokon and telepaque). 

In the azotemic patient a given dose of 
contrast material will make a vastly in- 
creased number of circulatory passages 
through the liver as compared to the nor- 
mal subject; consequently, it seems reason- 
able to assume that the normally miniscule 
percentage of hepatic extraction of diatri- 
zoates will be magnified bv a large factor. 
Although other influences may be opera- 
tive, this mechanism alone would consider- 
ably increase the prospect of visible gall- 
bladder concentration of opaque medium. 
Similarly, the present-day usage of ever 
larger quantities of renal contrast material, 
particularly with the drip infusion tech- 
nique, will potentiate this effect. Finally, it 
should be pointed out that delayed se- 
quential filming 1s necessary to demonstrate 
gallbladder opacification, because, even 
when biliary excretion of diatrizoates and 
iothalamates becomes a major alternate 


proximal ureteral calculus; normal left kidney. (B) 
Intense gallbladder opacification 8 hours after 
the injection of £o cc. of conray 400. BUN 18. 
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liG. 4. Case iv. IVP. Film exposed 12 hours after the 
administration of 40 cc. of conray 400. Contrast 
material cleared from left kidney which appeared 
normal. Persistent right hydronephrosis and hy- 
droureter, as well as prolonged nephrogram, 
secondary to calculus at right ureterovesical junc- 
tion. Gallbladder opacification. BUN 1s. 


metabolic pathway, the extraction rate per 
unit time is small. From 8 to 24 hours 
elapsed after contrast agent injection be- 
fore the gallbladders of our § patients were 
visualized. While the precise basic mecha- 
nism remains elusive, the above-mentioned 
considerations increase our understanding 
of why visible excretion of renographic 
contrast material may occur in azotemic 
patients, particularly when subjected to 
high dose urography. 

But how does one explain the phenome- 
non of gallbladder opacification in 4 of our 
patients with entirely normal renal func- 
tion tests? Any pathologic process which 
enhances binding of contrast material to 
serum albumin might reasonably be con- 
sidered a significant factor. There 1s theo- 
retical reason to suspect that protein bind- 
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ing Is Increased in the acidotic patient; 
therefore, increased protein binding mav 
well occur in the acidotic uremic patient. A 
very mild degree of intracellular acidosis 
probably occurs several hours after the on- 
set of high grade unilateral ureteral ob- 
struction. The clinical significance of such a 
relatively slight metabolic alteration is a 
moot point. There was no evidence of ab- 
normal protein metabolism in our patients, 
although none had serum electrophoresis. 

That increased biliary excretion repre- 
sents an idiosyncratic metabolic process 
seems unlikely. Ten months prior to the 
current admission our first patient had 
acute ureteral obstruction secondary to a 
calculus on the opposite side without gall- 
bladder visualization. 


[^ d > 


1 yr 


p a c 


I 


4 L 
t 


d 


we 


ic. s. Case v. Vivid gallbladder opacification 24 
hours after drip infusion pyelography utilizing 
125 cc. of renografin 60. Left nephrectomy; right 
cutaneous ureterostomy. The right ureter is ob- 
structed by blood clots secondary to renal hemor- 
rhage. Note contrast material in colon representing 
biliary and small bowel excretion of urographic 
agent. BUN 62. 
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It seems probable that total renal blood 
flow and glomerular filtration are de- 
creased by a factor approaching 50 per 
cent in acute high-grade unilateral ureteral 
obstruction. The resulting prolonged re- 
circulation of contrast material may very 
well be a major factor in promoting in- 
creased biliary excretion. We find this an 
attractive hypothesis but reserve final 
judgement until more precise physiologic 
information is available. 


SUMMARY 


Five cases of opacification of the gall. 
bladder by renographic contrast media 
are reported. These are added to 7 previ- 
ous cases found in the literature since the 
advent of the diatrizoate class of contrast 
agents. 

The precise mechanisms underlying this 
phenomenon are unknown, but pertinent 
biochemical and physiologic considerations 
are discussed. 

Án apparently significant association 
between heterotopic biliary excretion and 
acute unilateral ureteral obstruction in the 
presence of a contralateral normal kidney 
and normal renal function tests is pre- 
sented for the first time. 


Richard C. Pfister, M.D. 
Department of Radiology 
Massachusetts General Hospital 
Boston, Massachusetts 02114 
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DOUBLE CONTRAST GAS BARIUM CYSTOGRAPHY IN 
THE ASSESSMENT OF DIVERTICULA 
OF THE BLADDER* 


By ERICH K. LANG, M.D.f 


SHREVEPORT, LOUISIANA 


HE assessment of diverticula of the 

bladder has long presented vexing 
problems to the urologist and radiologist 
alike. The propensity of bladder diverticula 
to serve as a stage area for the development 
of calculi, fulminating infections of the gen- 
itourinary tract, and tumors emphasizes 
the necessity of diagnostic evaluation of 
these structures. 

One of the cardinal presenting symptoms 
of many disease entities of the genitouri- 
nary tract is hematuria. The majority of all 
patients seen in general urologic practice 
for hematuria will eventually reveal cysti- 
tis, prostatitis, or both as a cause. Bladder 
diverticula have been one of the leading 
reasons for incomplete evacuation of the 
bladder; hence, predisposing toward stag- 
nation, infection and, ultimately, develop- 
ment of cvstitis and often ascending upper 
urinary tract infections. 

In the past, the assessment of diverticula 
has been largely relegated to direct cysto- 
scopy.^? The examination and evaluation 
was supplemented by routine cystography 
which, in essence, demonstrated the con- 
fines of the diverticulum and the presence 
of any large lesions within the diverticulum. 
Cystoscopic examination of diverticula 1s 
often made impossible by the position or 
tightness of the neck of the diverticulum. 
Approximately 40 per cent of all diverticula 
defy direct cystoscopic inspection. How- 
ever, even if the cystoscope can enter the 
diverticulum, massive bleeding may often 
obscure the vision to such an extent that a 
satisfactory visual assessment and/or bi- 


opsy of any of the walls and structures 
within the diverticulum cannot be carried 
gut 

Bimanual examination has been advo- 
cated to augment the evaluation of di- 
verticula of the bladder presenting in an 
area where evaluation by cystoscopy is 
difficult. The detailed assessment of these 
usually thin-walled structures by the ex- 
amining finger through several layers of 
tissue, however, is at best difficult. Plain 
cystography has been added to the arma- 
mentarium and is primarily useful for the 
demonstration of the presence of a diver- 
ticulum and the geographic localization of 
the neck of the diverticulum. This method 
is not advocated for detailed evaluation of 
the contents of the diverticulum or its mu- 
cosal lining. 

Double contrast cystography was first 
introduced by Wolfromm eż al. in 1944;'° 
however, only the painstaking work of 
Doyle’s and Bartley’s groups?’ established 
stringent technical criteria to guarantee re- 
producible, satisfactory examinations of 
the bladder by double contrast barium air 
cystography. While these authors empha- 
size the feasibility of demonstrating the 
base and floor of the bladder— an area of 
known predilection for tumors and yet, 
hitherto, not accessible to roentgenographic 
examination—it soon became apparent 
that this method was uniquely suited for 
the demonstration of diverticula and their 
contents. Shawdon et al.” were first to point 
out the feasibility of diagnosing tumors in 
bladder diverticula by this examination. 


* Presented as an exhibit at the Sixty-ninth Annual Meeting of the American Roentgen Ray Society, New Orleans, Louisiana, Octo- 


ber 1-4, 1968. 
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TECHNIQUE 

The preparation of the patient is of par- 
amount importance to achieve optimal 
roentgenographic demonstration. The fluid 
intake 1s usually restricted for a 24 hour 
period preceding the examination. The 
colon is emptied by an evacuant given 24 
hours prior to the examination and the 
rectosigmoid meticulously cleansed by low 
soap sud enemas given on the morning be- 
fore the examination. 

The patient is then placed on the fluoro- 
scopic table in supine position. A Foley 
catheter 1s anchored in the bladder under 
aseptic conditions and the residual urine is 
drained. In order to accomplish a complete 
emptying of the bladder, it is necessary to 
rotate the patient into various decubi- 
tus positions while continually draining 
through the Foley catheter. Only this ma- 
neuver ensures complete emptying of the 
bladder, the posterior recess of the bladder, 
and any possible diverticula. Because of the 
presence of cell debris, we have advocated 
flushing the bladder with 150 to 300 cc. of 
saline, which is subsequently evacuated. 
This serves to remove some of the debris 
present in diverticula that would otherwise 
mar the study. 

The appropriate mixture of barium is ob- 
tained by mixing 6 ounces of sterilized bar- 
ium sulfate with 100 cc. of sterile saline. 
The consistency of the resulting mixture 
should resemble whipped cream. 

One hundred and fifty cubic centimeters 
of this mixture is then injected into the 
bladder. Scout roentgenograms are ob- 
tained. If barium refluxes into the lower 
ureters, a cine-roentgenographic recording 
of the peristaltic activity of the ureters is 
considered imperative to evaluate the type 
of ureteral incompetence. Incompetence of 
the ureterovesical junction is a common 
finding 1n the presence of cystitis. 

The bulk of the barium mixture 1s then 
withdrawn from the bladder. Approxi- 
mately 20 ml. are left in the bladder and 
100 to 350 cc. of nitrous oxide, guided by 
tolerance of the patient, is injected through 
the catheter. The gas is obtained from an 
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anesthesia machine, bypassing the re- 
breathing mechanism but utilizing the 
flow-rate meter of the anesthesia machine 
for calculation of the actual amount of gas 
that is injected.^? 

The patient is slowly rotated through 
360° to allow coating of all surfaces of the 
bladder with barium and entry of barium 
and gas into all diverticula. Upright and 
Trendelenburg positions are likewise util- 
ized to guarantee coating of the base and 
the dome of the bladder. 

Roentgenograms are then obtained in 
the anteroposterior, right and left posterior 
oblique projections, upright and Trendel- 
enburg, prone, supine and lateral decubitus 
projections. 

Stereo pair roentgenograms can ofter a 
3 dimensional appreciation of both diverti- 
cula and their orifices in relationship to the 
ureters as well as any mass projecting into 
the bladder from a diverticulum. A cepha- 
lad shift of the tube of approximately 4 
inches suffices to produce a satisfactory 
stereoscopic pair. 

Meticulous selection of technical factors 
is of cardinal importance to obtain optimal 
roentgenographic demonstration. The kilo- 
voltage requirement for such exposures 
varies widely but should be kept in the 
lowest possible range. The milliampere sec- 
ond exposure rate, conversely, should be 
relatively high, 150 to 300 milliampere sec- 
onds. It should be emphasized that the 
high kilovoltage techniques successfully 
employed for demonstration of intraluminal 
lesions in the colon is not advantageous for 
this examination but rather results in loss 
of definition. During the exposure, the pa- 
tient is admonished to desist from respira- 
tory efforts to guarantee a motion-free 
loentgenogram. 

The speed of performing this examina- 
tion is of critical importance. The rotation 
of the patient through a 360° circle should 
be slow but constant over approximately 4 
minutes. Only this will guarantee coating of 
all bladder surfaces with barium and will 
permit entry of the thick barium mixture 
into a diverticulum through a narrow neck. 
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If the rotational effort is abrupt, or too 
fast, the barium mixture mav not enter a 
diverticulum connecting through a narrow 
neck and hence, preclude satisfactory vis- 
ualization of such a structure. Conversely, 
the roentgenograms have to be obtained at 
a rapid rate following 1njection of nitrous 
oxide. Significant delay will result in either 
caking of barium along an exposed wall seg- 
ment of the bladder or dilution of the bar- 
ium mixture by urine entering the bladder 
from the kidnevs during the procedure. The 
filming in all projections should take no 
longer than 10 minutes. 

After completion of this studv, the blad- 
der is carefully lavaged with a saline solu- 
tion to remove as much barium as possible. 
While Doyle reported a barium calculus 
formed in a bladder diverticulum in one of 
his patients, this complication due to bar- 
ium is considered extremely rare if the pa- 
tient is properly lavaged.? 


DISCUSSION 


One hundred and forty-two patients 
with known diverticula or pseudodivertic- 
ula of the bladder have been examined bv 
double contrast gas barium cystography. 
In 5$ patients, tumors arising in the diver- 
ticulum were demonstrated. In 37 patients, 
calculi of varying size could be demon- 
strated within the diverticula (Fig. 1). One 





Radiolucent calculi 


FIG. 1. in diverticula of the 
bladder remain coated with barium and are 
readily seen after lavaging the barium from the 
bladder following a double contrast gas barium 
cystogram (arrows). 


Double Contrast Gas Barium Cystography 


771 





l'1G. 2. (4 and B) Double contrast gas barium cysto- 
grams reveal the presence of a huge diverticulum 
filling the left half of the true pelvis. An extrinsi- 
callv caused filling defect is demonstrated (arrows). 
Massive bleeding at the time of cvstoscopy pre- 
cluded a definitive assessment of these structures. 
On the basis of the location and the elliptoid con- 
figuration of the filling defect, an aneurysm of the 
external iliac artery was postulated and proven by 
subsequent aortography. 


patient, in whom severe bleeding from a 
diverticular orifice was observed cysto- 
scopicallv, showed an extrinsic compression 
defect of the diverticulum felt to be caused 
by an aneurysm of the internal iliac artery 
(Fig. 2, 4 and B). An aortogram con- 
firmed the suspicion and demonstrated a 
localized aneurysm of the internal iliac ar- 
tery adherent to the dome of the diver- 
ticulum. Surgical exploration revealed the 
aneurysm to be adherent and leaking into 
the diverticulum thus explaining the mas- 
sive bleeding. 

The presence of several unsuspected di- 
verticula was demonstrated by double con- 
trast gas barium cystography in patients 
who had been plagued by recurrent cystit- 
ides. In 3 of these patients, the diverticula 
represented true urachal duct divertic- 
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tc. 3. (4 and B) Double contrast gas barium cysto- 
grams demonstrate a small and narrow-necked 


diverticulum arising from the superoanterior 
circumference of the dome of the bladder. By 
position and point of origin, this can be identified 
as a urachal duct diverticulum (arrows). In spite 
of multiple previous cystoscopies, the diverticu- 
lum had not been demonstrated and identified in 
the past. 


ula that communicated with the bladder 
through an extremely narrow neck orig- 
inating from the superoanterior circum- 
ference of the bladder at its highest point 
in the space of Retzius (Fig. 3, 7 and B). 
Cystoscopy and physical examination had 
failed to suggest the presence of such a di- 
verticulum in each of the patients. The re- 
current cystitides were successfully con- 
trolled after surgical resection of these di- 
verticular structures. 

In one patient a huge diverticulum was 
demonstrated by gas barium cystography 
in the space of Retzius anterior to the 
bladder. The diverticulum communicated 
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with the bladder through an extremely nar- 
row and elongated neck along its antero- 
inferior circumference some 3 cm. anterior 
to the urethra (Fig. 4). Extensive inflam- 
matory changes around the diverticulum 
attested to the presence of recurrent and 
poorly manageable cystitides. 

The § patients with tumors originating in 
the diverticulum deserve special attention. 
In 4 of the patients, the tumor was limited 
to the diverticulum and, in spite of the thin 
wall of the diverticulum, did not extend 
into adjacent tissues. Perivesical gas stud- 
les were performed in all patients and as- 
certained the presence of a clear cleavage 
plane against the perivesical space (Fig. 5). 
Since the tumors were limited to the diver- 
ticulum itself, a diverticulectomy could be 
carried out. The neck of the diverticulum 


i 





Fic. 4. A diverticulum with a long neck is seen to 
arise from the anteroinferior circumference of the 
bladder some 2 cm. anterior to the urethra. The 
diverticulum ascends in the space of Retzius com- 
municating to the bladder by this long neck 
(arrows). 
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was widely excised and a direct closure of 
the bladder similar to a segmental resection 
was performed. These 4 patients are now 8 
months to 4 1/2 years after operation and 
to date there has been no evidence of recur- 
rence. 

In the fifth patient, there was evidence of 
extensive tumor along the anteroinferior 
bladder wall as well as tumor in two of the 
multiple diverticula originating from the 
posterior recess of the bladder (Fig. 6). The 
etiology of these tumors appeared to be 
quite different. It was postulated that the 
primary tumor originated in the bladder it- 
self and that the tumor implants in the two 
diverticula arising from the posterior recess 
of the bladder represented drop metastases 
to these areas. A bladder arteriogram and 
perivesical gas study revealed extension of 
tumor into the space of Retzius and in- 
volvement of the symphysis pubis. The 
patient was, therefore, treated by radiation 
therapy and received a total dose of 6,000 
reps via 3 intersecting portals. 





‘tc. 5. A double contrast gas barium superimposition 
cystogram in conjunction with a perivesical gas 
study demonstrates a huge diverticulum in the 
right half of the pelvis communicating through a 
narrow neck to the bladder itself. Multiple filling 
defects arise from the wall of the diverticulum 
(arrowheads). Motility and dissectability of the 
diverticulum by perivesical gas appear maintained 
with the exception of slight retardation of motion 
at the point of fixation of the tumor along the 
lateral wall of the diverticulum. This appeared to 
indicate that the tumor had not extended beyond 
the muscularis of the diverticulum (feathered 
arrows). A mere diverticulectomy sufficed for sur- 
gical control of the tumor. 


Double Contrast Gas Barium Cystography 
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Fic. 6. Note a suprapubic catheter entering the 
bladder through an extensive tumor mass (ar- 
rows). Filling defects in diverticula arising. from 
the posterior recess of the bladder were proven to 
represent metastatic implants gravitated to these 
posteriorly located diverticula. 


The tumors encountered in diverticula in 
our series can, therefore, be divided into 2 
groups. The first group encompasses tumors 
originating from and apparentlv limited to 
the diverticulum. In spite of the extremelv 
thin muscularis of the wall of the divertic- 
ulum, these tumors appeared to be limited 
to the diverticulum and did not extend into 
perivesical structures. A simple divertic- 
ulectomy sufficed in each patient to re- 
move the entire tumor-bearing area. The 
only patient of the other group showed tu- 
mor implants to diverticula originating 
from the posterior recess, an area com- 
monly subject to collection of stagnant cell 
debris and, hence, gravitational lavering of 
tumor cells. Because of the massive size of 
the primary tumor, surgical intervention 
was not attempted in this patient. 

The extension of tumors from diverticula 
directly into the bladder through the neck 
of the diverticulum, or vice versa, the exten- 
sion of a tumor of the bladder into the di- 
verticulum, has not been observed in this 
series. However, on the basis of the known 
resolution of intravesical and diverticular 
structures, double contrast gas barium 
cystography should be capable of superbly 
delineating such a tumor and ascertaining 
the degree of extension of the tumor from 
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luic. 7. Multinodular filling defects are readily dem- 
onstrated in a huge diverticulum arising from the 
posterior recess of the bladder. These filling de- 
tects prove to be primary tumors arising from the 
wall of the diverticulum (arrow). Because of the 
relatively narrow nec< of the diverticulum, the 
cystoscopist could net advance the cystoscope 
into the diverticulum tself. Massive bleeding and 
debris in the diverticulum obscured the vision 
through a right angle lens. 


the bladder into diverticulum or vice versa. 
It has been proven -epeatedlv that even if 
large tumors obscure the orifice of the 
diverticulum or if a diverticular opening is 
unfavorably placed for assessment by 





ic. 8. 


A double contrast gas barium cystogram 
demonstrates two diverticula in the right and left 
compartments of the true pelvis. A huge multi 
nodular filling defect is demonstrated in the left 
diverticulum (arrows) suggesting the presence of 
a primary tumor aising in this structure. [n 
spite of the thin muscularis of the wall of the 
diverticulum, the tumor did not extend into adja- 
cent structures and a mere diverticulectomy 
sufficed for surgical control. 
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cvstoscopic inspection, double contrast gas 
barium cystography is capable of demon- 
strating the diverticulum as long as the 
orifice remains large enough to permit entry 
of barium and gas (Fig. 7; 8; and 9). 

The presence or absence of bullous edema 
in the bladder observed cystoscopically has 
long been used for staging of patients with 
carcinoma of the cervix. Double contrast 
gas barium cystography permits a similar 
assessment of mucosal changes resulting 
from bullous edema. It has been our experi- 
ence that certain infiltrative bladder tu- 
mors will also cause blockage of the lymph- 
atics and a similar bullous edema will re- 
sult. This observation should be useful for 
assessment of tumors originating in di- 
verticula and involving the bladder by di- 
rect extension from the outside. The pres- 
ence of bullous edema in the bladder would 
herald extension of such a tumor into the 
muscularis. Histopathologic studies have 
shown that extension into the muscularis of 
the bladder from a tumor originating in a 
diverticulum can occur either from the out- 
side or from the neck of the diverticulum.’ 

The criterion of lack of distensibility of a 
section of the bladder resulting from in- 
volvement of the muscularis by tumor is 
not applicable to diverticula.® Because of 
the extremely thin wall of a diverticulum, a 
significant lack of distensibility is not oc- 
casioned by infiltration of the tumor into 





hic. 9, 


A double contrast gas barium cystogram 
demonstrates the presence of multiple diverticula 
and allows detailed assessment of the mucosal 
lining of these diverticula in spite of some very 


narrow orifices that would not permit entry of a 
cystoscope. 


Vor. 107, No. 4 


the muscular wall of this diverticulum. 
However, the mere size of the adherent 
tumor will result in fixation of this segment 
of the wall and prevent homogeneous dis- 
tention of the diverticulum regardless of 
depth of infiltration of the tumor into the 
wall or even into the adjacent structures. 
Fractional distention of the diverticula 
with gas and barium mixtures has been at- 
tempted; however, significant observations 
have so far not been derived from this ex- 
amination other than to delineate the area 
of fixation of the diverticular wall by tu- 
mor (Fig. 5). Arteriography combined with 
endo- and perivesical gas studies remains 
the technique of choice for assessment of 
depth penetration and infiltration by tu- 
mors.“ 


SUMMARY 


Double contrast gas barium cystography 
is recommended for the assessment of di- 
verticula arising from the bladder. The use- 
fulness of the procedure for identification of 
the location of diverticula that cannot be 
visualized cystoscopically is emphasized. 
The method also aids to assess the contents 
of such diverticula, stones or tumors, par- 
ticularly if massive bleeding at the time of 
cystoscopy prevents satisfactory cysto- 
scopic visualization. 

The remarkable lack of aggressiveness of 
4 tumors arising from diverticula and fail- 
ing to penetrate the thin muscularis of these 
diverticula is stressed in this series. A much 
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higher cure rate of carcinoma arising from a 
diverticulum than from the bladder proper 
can therefore be expected and emphasizes 
the necessity of diagnosis of such lesions. 
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RETROPERITONEAL FIBROSIS: EXTRARETRO- 
PERITONEAL LESIONS* 


REPORT OF THREE UNUSUAL AREAS OF INVOLVEMENT 


By SAMUEL L. HISSONG, M.D., azd ATIS K. FREIMANIS, M.D. 


COLUMBUS, OHIO 


ETROPERITONEAL fibrosis is being 

recognized with increasing frequency 
since its original description bv Ormond in 
1948.'* Approximately 200 cases are now 
listed in the world literature and, judging 
from the experience of recent vears, it is 
more common than reports indicate. In 
many recent articles extraretroperitoneal 
involvement has been described and in 
some cases similar fibrotic connective 
tissue changes have been found in quite 
remote sites in the body.*3106112,23 The 
knowledge of such changes is important in 
the understanding of this disease and also 
in differentiating other similar diagnostic 
problems. The purpose of this article is to 
describe the roentgenologic findings in 3 
cases of apparent "systemic fibrosis" in- 
volving unusual extraretroperitoneal areas, 
namelv, the sacroiliac joints, the presacral 
soft tissues and intracranial structures. 


CLINICAL FEATURES 

Retroperitoneal fibrosis | characteristi- 
cally occurs between the ages of 40 and 60 
years and is about twice as common in 
males as in females.*/*?» The periureteral 
fibrotic process usually begins insidiously 
with the onset of dull noncolicky lumbo- 
sacral pain that radiates into the flanks, 
thighs, groin, or testicles. With progression 
of this disease, the pain becomes more se- 
vere and constant. It may be worse at 
night, is unattected by changing intra- 
abdominal pressure and is relieved slightly 
by acetylsalicylic acid or by bending over. 
17.2 Other frequent presenting signs and 
symptoms are anorexia, malaise, weight 
loss, mild pyuria and lower abdominal 
tenderness. Ureteral obstruction develops 


commonly and may be associated with 
renal failure. Infrequently, inferior vena 
cava syndrome and arterial obstruction*^? 
occur. A lower midline abdominal mass is 
occasionally palpable. Fever is uncommon. 


REPORT OF CASES 


Case 1. R. D., a 64 year old white paint 
mixer entered the hospital for severe dull aching 
lower lumbar pain that began insidiously 5 
months prior to this admission. The pain 
seemed worse at night, radiated into the pos- 
terior thighs and did not interfere with any 
physical activity. Nocturia (1-2 times per 
night) and frequency had been present for a 
few months. During the 3 weeks prior to ad- 
mission, oliguria and episodes of nausea and 
vomiting developed. The patient had lost 17 
pounds of weight since the onset of the back- 
ache. 

The past history included treated and cured 
gonorrheal urethritis at age 19; a late stricture 
of the urethra required dilatation over the next 
few years. He stated that intravenous uro- 
graphy at age 52 showed abnormal function of 
the kidneys and right nephroptosis. 

The family history was not remarkable. The 
patient was taking no medications and had no 
history of allergies. 

Physical examination demonstrated a blood 
pressure of 180/100 mm. Hg, a mild erythema- 
tous macular rash on the left flank, varicosities 
of the left leg, a Dupuytren’s contracture of the 
left hand and mild prostatic hypertrophy. All 
other clinical features were within normal limits, 
including absence of conjunctivitis, urethritis, 
limitation of joint movement and tenderness 
over the sacroiliac joints. 

Laboratory data included a blood urea nitro- 
gen level of 41 mg. per cent, hemoglobin 8.8 
gm. per cent, white blood cell count 12,300 
with normal differential count, and normal 
urinalysis except for the presence of a few red 


* From the Department of Radiology, Ohio State University, College of Medicine, Columbus, Ohio. 
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Fic. 1. Case 1. (4) Retrograde injection of the right ureter shows medial deviation and constriction of the 
coi ureter at the level of Ls with hydroureter and hydronephrosis (arrow). (B) Retrograde injection of the 
left ureter shows similar findings and also a local kink at the level of L3-L4. Both of these figures are typical 
of retroperitoneal fibrosis. Note the loss of sacroiliac joint contour and the absence of changes of rheumatoid 


spondylitis in the spine. 


and white blood cells. Plasma protein levels 
were: total 10.1 mg. per cent, albumin 6.0 mg. 
per cent and globulin 4.1 mg. per cent. On 
paper electrophoresis the alpha 1-2 and beta 
fractions were increased and the gamma frac- 
tion was normal. Latex fixation and LE cell 
preparation tests were negative and no cryo- 
globulins were present. The antistreptolysin-o 
(ASO) titer was 166 units, the corrected ery- 
throcyte sedimentation rate 38 mm./hr. 
Roentgenographic examinations showed a nor- 
mal chest and gastrointestinal tract. Intrave- 
nous urography showed poor excretion and 
moderately severe hydronephrosis bilaterally. 
On retrograde pyelography, the catheters were 
passed with ease and showed outflow obstruc- 
tion in the distal portion of both ureters and 
medial deviation and angulation of the right 
ureter (Fig. 1, 4 and B). The studies also 
showed an extensive, well established bony 
ankylosis of the sacroiliac Joints (Fig. 2, Æ and 


B). The other joints and the remainder of the 
spine did not show evidence of rheumatoid 
spondylitis or other possibly related findings. 
Surgical exploration showed a fibrotic mass 
enveloping the abdominal aorta, the inferior 
vena cava and both ureters. Ureterolysis with 
intraperitonization at this time led to rapid 
recovery and symptomatic improvement. He 
remains in good condition 3 years later. 


Comment. This is a fairly typical case of 
retroperitoneal fibrosis with advanced bi- 
lateral sacroiliac ankylosis 


Case 1t. E. C. S, a 16 year old white male, 
was admitted with a 5 week history of blurred 
vision and frequent left frontal headaches. His 
past and family history included only an ap- 
pendectomy 4 years prior to admission. 

Physical examination showed a bitemporal 
visual field defect and questionably increased 
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ic. 2. Case 1. Detail views of the sacroiliac 
joints. (4) The joint space is bridged by 
bone trabeculae almost entirely and can be 
recognized only in a few areas of cystic 





radiolucency. (5) Oblique view of left sacro- 


iliac joint. 


left fundic venous pulsation. Orherwise, it was 
not remarkable. 

Laboratory data included: hemoglobin 10.8 
gm. per cent, hypochromia and otherwise nor- 
mal blood cell count, normal serum electro- 





lic. 3. Case 11. Lateral view of the sella turcica. The 
sella is deeper than usual, the anterior clinoic pro- 
cesses are somewhat unusual in shape (arrow A), 


but the posterior clinoid processes and the dorsum 
are not eroded (arrow B). 
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lytes, blood urea nitrogen 37 
creatinine 2.5 mg. per cent and normal urinaly- 


mg. per cent. 


SIS, 
Roentgenographic examination. The skul 
roentgenogram demonstrated a slightly in- 
creased and deformed sella turcica which did 
not show the typical rounding seen with pitui- 
tary growths (Fig. 3). Local mild thickening o? 

the left orbital roof was present. 

Left carotid arteriography indicated a mass 
in the region of the optic chiasm and sella with 
mild narrowing of this portion of the internal 
carotid artery (Fig. 4, Æ and B). Homogeneous 
tumor stain such as is frequently seen with 
meningiomas was not identified in this case. 

Intravenous urography showed bilateral 
kidney enlargement and decreased function, 
especially on the right. Retrograde urography 
revealed hydronephrosis and obstruction in the 
area of the renal pelvis and uppermost ureters 
(Fig. 5). 

On a gastroduodenal examination, the second 
part of the duodenum was slightly deformed 
and there was anterior displacement of the 
stomach and Cuodenum due to extrinsic pres- 
sure (Fig. 6.7). The upper small bowel mucosal 
folds were mildly thickened (Fig. 6B). The 
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liG. 4. Case rr. (4) Left carotid arteriogram. The carotid siphon is elevated and unfolded. There is local mild 
constriction of the internal carotid artery (single arrow) just before it gives off the ophthalmic artery. 
Notice the thickening of the left orbital roof (double arrow) which is best seen on this film. (B) Lateral view 
confirms the findings described on the anteroposterior projection. Single arrow again points to the narrowed 


carotid artery. 


spleen was larger than average. A barium enema 
examination was normal. 

Surgical exploration revealed a mass involving 
the sella, suprasellar area and the dura poste- 
rior to the sphenoid ridges. It was partially 
removed. Microscopic examination revealed a 
fibrous growth with xanthomatosis, the pattern 
suggesting meningioma. 

Postoperatively, fever, pyuria and bacteriuria 
developed. A repeat retrograde pyelogram was 
unchanged. The pyelographic appearance and 
the clinical findings led to a presumable diag- 
nosis of perinephric cellulitis. Antibiotic treat- 
ment was given and the urinary symptoms im- 
proved. 

Sixteen months later the patient re-entered 
the hospital for seizures, nausea, vomiting and 
dehydration. 

Physical examination showed a blood pres- 
sure of 180/130 mm. Hg, a pulse of go with 
occasional irregularities, and signs of pleural 
effusion and abdominal distention. 

Laboratory data included: hemoglobin 10 gm. 
per cent, hematocrit 30 per cent, white blood 
cell count 10,000, blood urea nitrogen 80 mg. 
per cent, creatinine 2.8 mg. per cent, serum 
uric acid 11.2 mg. per cent, albumin 3.0 gm. 
per cent. On electrophoresis the alpha 1—2 glob- 
ulins were increased, the beta and gamma 
globulins decreased. The electrocardiogram 
showed an incomplete right bundle branch 


block, T-wave inversion and left ventricular 
hypertrophy. 
Intravenous pyelography showed no excretion 
on the right and poor excretion on the left. 
Despite intensive medical care, his condition 





retrograde pyek gram 


Fic. 5. Case m. Bilateral 
showing constriction of the renal 
ureteropelvic junction bilaterally 
nephrosis. 


pelvis and 
with hydro- 
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liG. 6. Case 11. (4) Gastroduodenal examination, lateral view. The stomach and duodenum are in a more 
anterior position than is usually the case. (B) Note the mild dilatation of upper small bowel loops with 


edema of the folds. The spleen is somewhat enlarged. 


steadily deteriorated and he expired on the 
27th day after admission. 

Autopsy findings. These were: fibrinous peri- 
carditis, left ventricular hypertrophy with sub- 
aortic stenosis due to thickening of the myo- 
cardium, uremic pneumonitis, ureteral obstruc- 
tion with bilateral hydronephrosis due to fibro- 
sis, pyelonephritis with renal failure and uremia, 
intracranial hemorrhage, and diffuse xantho- 
fibrosis of almost all organs. Microscopically, 
there was diffuse xanthofibrosis of the submu- 
cosal and outer layers of the gastrointestinal 
wall and increased fibrous tissue of the capsule 
and stroma of the spleen, liver, thyroid, adrenal 
glands, lymph nodes, bladder and testes. There 
was thickening of the entire dura mater at- 
tached to a normal brain and spinal cord. The 
glomerular capsules, epicardium and pleura 
were all thickened. No change was found in the 
peripheral nerves, muscle or bone. 


Comment. This patient had an extremely 
widespread fibrotic process including intra- 
cranial structures. Fibrosis of this extent 
and especially in the intracranial structures 
has not been reported previously in the 
literature. This process was associated with 
roentgenologically demonstrable changes 
in the roentgenograms of the skull, cerebral 


arteriography, upper gastrointestinal exam- 
ination and urographic studies. It is felt 
that in this case, the process was a wide- 
spread systemic disease of which retro- 
peritoneal fibrosis may be a partial mani- 
festation, or that the same process which 
causes retroperitoneal fibrosis may at times 
spread beyond the immediate periureteral 
area and, rarely, manifest itself as a very 
widespread progressive fibrous proliferation. 


Case ur. A. H., a 47 year old Negro male 
"coal miner" and "porter," was admitted with 
the complaint of persistent colicky left flank 
and back pain of 10 hours’ duration. The pain 
began suddenly, radiated to the left groin and 
both testicles. The patient then became nau- 
seated and vomited, and experienced chills and 
fever. For several months he had had dysuria, 
urgency, frequency, hesitancy, and decreased 
urine stream. He had noticed no hematuria, 
pyuria or other urinary tract symptoms. Noc- 
turia X2 had been present for approximately 3 
years. 

The past history included bilateral below- 
knee amputation at age 8 for frostbite. Since 
age 40, he had been admitted 3 times for cellu- 
litis involving the left leg and had been treated 
with antibiotics, or incision and drainage. At 





Case 11. A 10 hour intravenous urogram 


Fic. 7. 
showing bilateral hydronephrosis and hydroureter. 
The decreased excretion 1s not well seen on this 
late film. There is ureteral tortuosity and distal 
tapering. 


age 46, diabetes mellitus was discovered and 
was treated by diet alone. 

Physical examination showed a blood pres- 
sure of 140/90 mm. Hg, but no other positive 
findings except for moderate left costovertebral 
angle tenderness. 

Laboratory data included: blood urea nitro- 
gen of 16 mg. per cent, uric acid 6.6 mg. per 
cent, serum creatinine I.I mg. per cent, hemo- 
globin 12.6 gm. per cent, white blood cell count 
7,760 with 78 per cent neutrophils, 15 per cent 
lymphocytes and 7 per cent monocytes. The 
urinalysis showed a specific gravity of 1.021, 
pH 5.0, white blood cells 8-10 per high power 
field, and red blood cells 20-30 per high power 
field. The electrolytes were normal. Plasma 
protein, albumin and globulin levels were all 
normal and paper electrophoresis was not done. 
Corrected erythrocyte sedimentation rate was 
30. No latex fixation, lupus erythematosus cell 
preparation or cryoglobulins were done. 

Roentgenographic examinations demonstrated 
a normal chest. Intravenous urography showed 
a moderate bilateral hydronephrosis and de- 
creased excretion, especially on the left. The 
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proximal two-thirds of the ureters were greatly 
dilated (Fig. 7). The bladder was elevated and 
compressed from the sides and below (Fig. 8). A 
barium enema examination demonstrated a 
markedly straightened rectum and distal sig- 
moid which only distended slightly but con- 
tracted normally on the postevacuation study 
(Fig. 9). The mucosa was normal. There was di- 
verticulosis of the proximal sigmoid. An inferior 
vena cavagram through a percutaneous cathe- 
terization of the right femoral vein suggested 
some extrinsic compression of the right common 
iliac vein (Fig. 10). 

Surgical exploration showed a massive amount 
of fatty fibrous tissue in the bladder region and 
encasing the ureters, rectosigmoid, and bladder. 

At that time, the ureters were freed down to 
the area of the bladder and a right-to-left 
transureteroureterostomy was done. The left 
ureter was then tunneled in the retroperitoneal 
area toa left lower quadrant cutaneous ureteros- 
tomv. 

Specimens were taken of the mass, the ure- 
ters, and the bladder wall. Microscopically, 
the ureters and bladder were normal except for 
some submucosal edema. There was periureteral 
fibrosis containing a few neural fibers and these 
showed perineural fibrosis. À specimen from 
the trigone showed cystitis granularis and a 
small nest of colonic mucosa. 
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Case 111. Cystourethrogram shows eleva- 
tion of bladder and bilateral inferolateral compres- 
sion. 
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mond in 1948.'5 It has since been referred 
to as Ormond's disease, periureteric fibro- 
sis, sclerosing retroperitoneal fibrosis, peri- 
ureteritis plastica, fibrous retroperitonitis 
and retroperitoneal fibrosis. The latter two 
terms are now considered as the most ac- 
ceptable. 

Retroperitoneal fibrosis 1s a nonspecific, 
subacute inflammatorv reaction of the ret- 
roperitoneal fibro-fatty tissue, commonly 
beginning in the vicinity of the sacral 
promontory. Initially there may be a vas- 
culitis,'? with a surrounding cellular infiltra- 
tion predominantly of neutrophils or lym- 
phocytes and a large number of plasma 
cells and eosinophils. This inflammation 
leads to necrosis. Subsequent fibroblastic 
proliferation in the area results in the de- 
position of large amounts of fibrous tissue. 
This nonmalignant mass spreads in one or 
7 more directions!:!7:?° and envelops tissue. It 

—c- ES m then contracts much as any scar tissue and 

lic. 9. Case 1. Barium enema roentgenogram. The may undergo hvalinization or cartilagini- 

rectosigmoid is straightened. This illustration fication. Ultimately, an indurated, layered 

shows the maximum width of the colon obtained ("onion-skin-like") mass results.5!?? As 
at fluoroscopy. | . | uu 

the contraction proceeds, the anatomy and 

function of the enveloped structures are 

markedly compromised due to distortion 

and displacement. Renal failure becomes 





The postoperative course was complicated 
by numerous genitourinary infections, treated 
with antibiotics and steroids. On a subsequent 
admission, a Bricker type procedure was per- 
formed, and the patient has since done very 
well. 


Comment. Retroperitoneal fibrosis with 
involvement of the rectum, bladder and 
possibly the right common iliac vein was 
found in this case. Sclerosing injections for 
hemorrhoids have been reported to cause 
similar changes. There were no known sim1- 
lar treatments administered 1n this case.? 

Another 12 cases of retroperitoneal fibro- 
sis were also reviewed but showed only the 
commonly described features. 


DISCUSSION 





PATHOGENESIS 


lic. 10. Case rir. Inferior vena cavagram through 

a right femoral percutaneous catheterization. 
sd 3 ] There is only suggestive evidence of extrinsic 
similar lesion, retroperitoneal fibrosis was compression of right common iliac artery (ar- 
first identified n a definite entity by Or- rows). 


Although the French urologists Albarran 
in 1905! and Marion in 1935 described a 
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evident. As a rule, onlv the tissues around 
the structures concerned undergo the his- 
tologic change, intrinsic ureteral involve- 
ment occurring onlv late, if at all. 

Apparentlv the spreading of this process 
may cease at any time and thus lead to 
varlous degrees of involvement. Com- 
monly, the lesion stays confined to the area 
between the renal vessels and the mid- 
sacrum where it frequently bifurcates and 
follows the iliac vessels.? Occasionally, it 
may be more extensive and spread into the 
mesentery, pelvis, mediastinum, liver, 
heart and other organs of the body.” Case 
II is an excellent example of such a change. 
The possibility that sclerotic and ankylotic 
changes in the skeletal system, as in our 
Case 1 and in cases reported by others, ^? 
are a part of such a generalized process, 1s 
to be considered and further observations 
along this line would be of interest. Sacro- 
iliac ankylosis has not been described in 
association with this disease. 

Hvpochromic microcytic anemia 5:1? 
elevated ervthrocyte sedimentation rate 
and an increase in some of the globulin 
fractions? have been described. Also, shght 
leukocytosis, pyuria and hematuria may 
occur. Obstructive uropathy leads to azo- 
temia and uremia. 


ROENTGENOGRAPHIC FEATURES 


The roentgenographic features in this 
disease are characteristic but not diagnos- 
tic. Not all described findings are present 
in each case. Loss of the normal retroperi- 
toneal fat lines on the plain film roent- 
genogram may be the first clue;?!* how- 
ever, we found this to occur in only 4 
out of our 15 cases. When ureteral envelop- 
ment followed by fibrotic contraction oc- 
curs, the ureters undergo a funnel.like 
tapering and are displaced medially at the 
site of the process. The narrowed segment 
is frequently irregular in contour and the 
more proximal ureter is tortuous with a me- 
dial angulation. These changes are best 
seen with retrograde pyelography, as is also 
a dilatation of the renal pelvis, calyces and 
proximal ureter. Confusion may occur since 
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the cause of the obstruction may not be 
readily evident!’ and since catheterization 
of the narrowed segment usually occurs 
with ease unless its wall becomes directly 
involved in the process. Intravenous pv- 
elography will show the same findings but 
its value is decreased if there is renal com- 
promise with little or no filling of the uri- 
nary tract. The ureteral changes are found 
in almost all cases of this disease and were 
present in all our cases, although in some 
the location varied. Rarely, small saccula- 
tions® and cystic changes?! may be seen in 
the narrowed area and confused with 
ureteritis cvstica. 
UNUSUAL MANIFESTATIONS 

Bone changes have only been described 
twice in previously reported cases.” [n 
our Case 1, solid ankylosis of the sacro- 
iliac joints was present. Such bilateral 
sacroiliac involvement is uncommon. It 1s 
seen most often in ankylosing spondylitis 
and Reiter’s disease. Infectious processes 
commonly cause a unilateral incomplete 
ankylosis. In ankylosing spondylitis, there 
is usually progressive involvement of the 
various joints and ligaments of the spine. 
The clinical picture varies with the sever- 
ity, duration, and with the degree and rate 
of progression of the disease. The disease 
usually begins in the sacroiliac joints (70- 
80 per cent),!®?" and may arrest at any state 
of development. Thus, a variety of clinical 
pictures may result but the predominant 
complaint is usually low back pain with 
radiation to the groins and legs. Elevated 
erythrocyte sedimentation rate, hvpochro- 
mic anemia and elevated alpha 2, beta and 
gamma fractions may be seen. The lack of 
any changes in the spine, however, is un- 
common even in cases in which the disease 
does not go to completion. In our Case 1, 
during the follow-up period of several years, 
no indication of progressive rheumatoid 
spondvlitis was seen. Thus, while unable to 
positively prove etiologic relationship of 
the retroperitoneal fibrosis and the sacro- 
iliac ankylosis in this case, we believe that 
such relationship is quiteflikely and that 


794 





II. Case ir. 
roentgenogram showing left paraspinal soft tissue 
thickening (arrows). 


FIG. Anteroposterior, thoracic spine 


additional cases of sacroiliac or other near- 
by joint involvement might be discovered 
in the future if this possibility is considered 
on examination of the roentgenograms. 


SYSTEMIC FIBROSIS 


As stated above, others have voiced the 
opinion in the past few years that retro- 
peritoneal fibrosis may in fact be only a 
small part of an otherwise quite wide- 
spread disease—a type of systemic fibro- 
sis— and have shown that in scattered in- 
stances, such widespread fibrotic processes 
do indeed occur. Our Case 11 appears to be 
a rather striking example of such wide- 
spread fibrosis and, in fact, includes in- 
volvement of areas not previously described 
under this title. In addition to the patho- 
logically proven fibrosis in the retroperi- 
toneal area and other internal organs as 
described in this case, there is also roent- 
genologic evidence of other changes, such 
as thickening of the paraspinal soft tissues 
along the thoracic spine, particularly in 
the area of the lower chest (Fig. 11). The 
fibrotic growth near the base of the skull 
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is one of the most striking features. While 
histologically it resembled a meningioma 
in many ways, it Is of interest to note that 
the cerebral arteriogram showed displace- 
ment of the blood vessels but did not 
show the typical tumor stain character- 
istically seen with meningiomas. Neither 
early shunting nor a late homogeneous 
"blush" type stain were identified. It is also 
noted that in this patient there is some loss 
of contour of the sacroiliac joints although 
this may be'of questionable value in a pa- 
tient of this age. Ankylosis did #of occur in 
this patient during the time of observation. 
Another feature of interest in this case is 
the relatively high level of ureteral obstruc- 
tion, namely, at the upper ends of the ure- 
ters and in the area of the renal pelves. 

Our Case 111 demonstrates extension of 
the process into the pelvis with envelop- 
ment of the bladder, colon, ureters and 
possibly the right common iliac vein. There 
were sclerotic changes of the left sacroiliac 
joint but no evidence of ankylosis. The 
involvement of the colon was similar to that 
classically seen in the ureters. A funnel-like 
tapering was present superiorly and the rec- 
tosigmoid was symmetrically narrowed. 
Incidentally, sigmoidoscopy was performed 
with ease and the sigmoidoscope showed 
loss of the normal rectosigmoid curves. 


DIFFERENTIAL DIAGNOSIS 


Similar roentgenologic findings may also 
be seen in this area in local or metastatic 
carcinoma including lymphomas, ureteral 
neoplasm, ureteral endometriosis, aortic 
aneurysms and retroperitoneal inflamma- 
tions. In the differentiation, past history 
and physical examination may be helpful. 
Laboratory studies are in general equivocal. 
Roentgenographic evaluation often pre- 
sents excellent clues to the diagnosis. Lat- 
eral displacement, irregular areas of ureter- 
al tapering, focal or multiple areas of non- 
circumferential ureteral narrowing, ureteral 
mucosal masses and fragmentation, meta- 
static or primary destructive bone lesions 
are some of the findings which are in favor 
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of other retroperitoneal pathologic pro- 
cesses. 

It must also be remembered that cathe- 
terization of the ureters occurs with ease in 
retroperitoneal fibrosis unless progression 
of the disease has led to intrinsic ureteral 
involvement. At the same time, the hy- 
dronephrosis resulting from retroperitoneal 
fibrosis may be quite severe. 


SUMMARY 


The roentgenographic findings in retro- 
peritoneal fibrosis are discussed, with par- 
ticular attention to the more recently iden- 
tified extraretroperitoneal and remote le- 
sions. 

A case with associated ankvlosis of the 
sacroiliac Joints, a case of an apparently 
widespread systemic fibrosis in a 16 vear 
old patient, including an intracranial lesion, 
and a case involving the pelvic organs are 
presented. 

While the exact nature of these associ- 
ated changes—as well as that of retroperi- 
toneal fibrosis itself—is not clear, the im- 
plications of widespread involvement, and 
particularly in roentgenologic diagnosis, 
are stressed, since knowledge of such pos- 
sible manifestations may be helpful in their 
diagnosis. 

Atis K. Freimanis, M.D. 
Department of Radiology 
The Ohio State University 


410 West 1oth Avenue 
Columbus, Ohio 43210 
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THE ROENTGEN DIAGNOSIS OF RETRACTILE 
MESENTERITIS* 


By ARTHUR R. CLEMETT, M.D., and DIANE G. TRACHT, M.D. 


NEW YORK, NEW YORK 


ETRACTILE mesenteritis is a rare 

disease of unknown etiology character- 
ized by fibro-fatty thickening of the small 
bowel mesentery. The mesenteric fat 1s 
often the site of a nonspecific chronic 1n- 
flammatory process of variable extent and 
severity. Several cases have now been re- 
ported with abnormal roentgen examina- 
tions of the small bowel.!? 5? These have 
shown separation of intestinal loops by the 
mesenteric mass with kinking and angula- 
tion of affected bowel segments. Although 
distorted, the bowel is intrinsically normal. 
These features should make, or at least 
suggest the diagnosis of retractile mesenter- 
itis. That such roentgen diagnosis 1s pos- 
sible is illustrated by the following case. 


REPORT OF A CASE 


While being evaluated for a urinary tract 
infection, an 86 year old white man was found 
to have a palpable, nontender mass in the right 
mid lower abdomen. The patient had no abdo- 
minal symptoms. Past history revealed a biopsy 
of a "benign tumor" of the mesentery at an- 
other hospital 6 years earlier. Barium enema 
examination demonstrated a right inguinal her- 
nia of the Richter's type involving the cecum. 
Intravenous pyelography and gastrointestinal 
series were normal. Because of abnormal small 
intestinal gas shadows noted on these studies, 
however, a small bowel series was done. Repre- 
sentative roentgenograms of this examination 
are illustrated in Figure 1, 7 and B. The roent- 
gen diagnosis was diffuse fibro-fatty thickening 
of the mesentery of the type described in re- 
tractile mesenteritis, mesenteric panniculitis, 
or mesenteric fibromatosis. 

At operation, the mesentery and right meso- 
colon were markedly thickened by fibroadipose 
tissue. The small bowel was stretched in places 
but not obstructed. Fibroadipose adhesions ex- 
tended between loops of small bowel and the 
right colon. The mesenteric mass, adjacent 





Vic. 1. Retractile mesenteritis. (4 and B) Consecu- 


tive small bowel demonstrate 
separation of multiple ileal loops with kinking and 
angulation of bowel indicating a diffuse mesenteric 
mass. The ileum is narrowed and elongated with 
effacement of the mucosa, but normal peristalsis 
was observed fluoroscopically. There is no intrinsic 
small bowel abnormality. 


roentgenograms 


small bowel and right colon were resected. The 
bowel included in the pathologic specimen was 
normal. The greatly thickened mesentery was 
composed largely of mature fat with a few in- 
terlacing strands of fibrous tissue. Extensive 
subserosal fibrosis retracted and shortened the 
mesentery (Fig. 2, Æ and B). 


DISCUSSION 


[n this case, the roentgen diagnosis was 
deliberately descriptive, 7.e., “fibro-fatty 
thickening of the mesentery,” and was 


* From the Department of Radiology, St. Vincent's Hospital and Medical Center of New York, New York, New York. 
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lic. 2. Retractile mesenteritis. (4) The mesenteric 
fat almost completely encircles the bowel in this 
portion of the resected specimen. (B) Cross-section 
of the greatly thickened mesentery reveals mature 
fat with interlacing strands of fibrous tissue and 
marked subperitoneal fibrosis at the root of the 
mesentery. 


purposely vague regarding the nosology 
of the basic pathologic process. The lack of 
a unified pathologic concept of retractile 
mesenteritis prompted this approach. Fi- 
broadipose mesenteric thickening with or 
without chronic inflammatory reaction has 
been reported under a variety of names in- 
cluding retractile mesenteritis,!? mesen- 
terie panniculitis,"!^!! chronic fibrosing 
mesenteritis,"  liposclerotic mesenteritis,® 
multifocal subperitoneal sclerosis,’ isolated 
lipodystrophy of the mesentery, mesen- 
teric manifestations of Weber-Christian 
disease,* lipogranuloma of the mesentery,!? 
and mesenteric lipomatosis.? One case has 
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even been reported twice under different 
names,’ and most authors concede that 
their choice of a diagnostic term is often 
arbitrary. The diagnosis bestowed usually 
reflects one of three major pathologic fea- 
tures —fibrosis, chronic inflammation, or 
fatty infiltration of mesentery. To a greater 
or lesser extent, all three are present in most 
cases. 

Where fibrosis is the dominant feature, 
the diagnosis has generally been *retrac- 
tile mesenteritis." Some of these same cases 
have also been designated “multifocal sub- 
peritoneal sclerosis" and “chronic fibrosing 
mesenteritis." The fibrotic retraction of the 
mesentery is seldom very marked. Mechan- 
ical obstruction is an occasional complica- 
tion of these cases but is usually due to ad- 
hesions rather than the mesenteric retrac- 
tion. À benign, non-neoplastic fibrous pro- 
liferation of the mesentery occurs in some 
cases of familial polyposis and its variant, 
Gardner’s syndrome." This lesion, desig- 
nated "mesenteric fibromatosis," appears 
identical to retractile mesenteritis and has 
been reported as such.” 

If chronic inflammation or fat necrosis is 
prominent, the diagnosis has usually been 
“mesenteric panniculitis.” Synonyms are 
“lipogranuloma of the mesentery” and 
“liposclerotic mesenteritis." The disease 
has also been called “mesenteric manifesta- 
tion of Weber-Christian disease." Despite 
the implications of this term, the pathologic 
process being considered here is confined 
to the small bowel mesentery. The excep- 
tions have been a few cases with extension 
of the mesenteric lesion to the retroperi- 
toneal tissues, concomitant lesions of the 
sigmoid mesocolon, or disease involving 
the omentum. In those cases where fatty 
thickening of the mesentery has been the 
striking gross finding, the diagnosis has 
been “isolated lipodystrophy of the mesen- 
tery” or "lipomatosis." 

Present knowledge is insufficient to de- 
termine whether retractile mesenteritis, 
mesenteric panniculitis, and lipodystrophy 
of the mesentery are separate diseases with 
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many similarities, or variations of the same 
basic pathologic process. We favor the 
single disease concept, and the roentgen 
abnormalities are the same regardless of 
pathologic classification. We prefer the 
name retractile mesenteritis since the term 
has historic precedence, having been coined 
by Jura in 1924 to describe this peculiar 
lesion of the mesenteric fat. 

Retractile mesenteritis has no distinctive 
clinical picture. Both sexes are atfected and 
the patients’ ages have ranged from 8 to 
over 8o vears. Abdominal pain is the most 
frequent symptom and is inconsistantly 
accompanied by nausea, vomiting, malaise, 
low-grade fever, diarrhea or constipation. 
An ill-defined abdominal mass is often pal- 
pable and is occasionally found in asympto- 
matic patients. Retractile mesenteritis has 
been discovered incidentally at autopsy. 
The disease has a benign course and, as a 
rule, no treatment is indicated or required. 
Steroids have been emploved occasionallv 
to control abdominal pain. There is general 
agreement among surgeons that once the 
diagnosis has been established, surgical re- 
section of the mesenteric lesion should not 
be attempted.? ^?! Bowel resection has been 
necessary only in a few cases complicated 
by mechanical obstruction.! 

The disease process originates in the root 
of the mesenterv but extends to the bowel 
margin in advanced cases. The mesentery 
is invariably thickened and usually lobu- 
lated or nodular. Lipomatous projections 
from the main mass are frequent. Red- 
brown discoloration of the mesenteric fat 
is often described, and the fat has a firm 
or rubbery consistency. The nonspecific 
inflammatory reaction varies from sparse 
collections of lymphocytes in some cases to 
dense infiltrations of lymphocytes, plasma 
cells, lipid-laden macrophages and foreign 
body giant cells in others. Fat necrosis 1s 
common and may result in microscopic 
calcification. The fibrotic reaction may ex- 
tend diffusely through the mesenteric fat 
but tends to be most marked in the sub- 
peritoneal tissue at the root of the mesen- 
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tery. Although mesenteric venous throm- 
bosis is a rare complication, the blood ves- 
sels are usuallv unaffected by the disease 
process. 

The roentgen abnormalities in retractile 
mesenteritis are determined by the extent 
and severity of the lesion. Small tumefac- 
tions of the mesenteric root are likelv to go 
undetected. Somewhat larger lesions dis- 
place bowel loops from a central location 
and may compress and distort the distal 
duodenum. Identical changes are caused 
by mesenteric cysts or neoplasms. In this 
situation, arteriography may permit difter- 
ential diagnosis if there 1s displacement, en- 
casement, or occlusion of normal vessels or 
tumor neovascularity. Theoretically, arter- 
iography in retractile mesenteritis should 
be normal, but this has not yet been re- 
ported to our knowledge. 

The more extensive lesions cause separa- 
tion of the bowel loops, one from another, 
indicating diffuse thickening of the mesen- 
tery. When the process extends to the bowel 
margins, kinking and angulation of intes- 
tinal loops occur. Affected bowel segments 
are often stretched and distorted, but care- 
ful fluoroscopic examination reveals nor- 
mal peristalsis and no evidence of intrinsic 
abnormality. This combination of roentgen 
findings should make or suggest the diag- 
nosis of retractile mesenteritis. Few con- 
ditions cause a similar appearance. Diffuse 
fibrous peritonitis causes similar distor- 
tions, but there is no evidence for a dif- 
fuse mesenteric mass. The major differen- 
tial diagnostic considerations are diffuse 
carcinomatosis of the mesentery or lym- 
phosarcoma of mesenteric lymph nodes. 
The absence of ascites, tumor invasion of 
the bowel wall, evidence of tumor elsewhere 
and the generally good condition of the 
patient mitigate against these diagnostic 
possibilities. 


SUMMARY 


Retractile mesenteritis is a rare disease 
of unknown etiology characterized by fibro- 
fatty thickening and chronic inflammation 
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of small bowel mesentery. A case is reported 
in which the correct preoperative diagnosis 
was made. 

The nosologic problems posed by this pe- 
culiar lesion are briefly considered as well 
as the essential clinical features, pathology, 
and roentgen diagnosis. 


Arthur R. Clemett, M.D. 
Department of Radiology 
St. Vincent's Hospital 

153 West 11th Street 

New York, New York 10011 
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SCIATIC HERNIA: 


REPORT OF THREE CASES 


INCLUDING TWO WITH BILATERAL 
URETERAL INVOLVEMENT* 


By EDMUND A. FRANKEN, JR., M.D., 


INDIANAPOLIS, 


ERNIAS through the sciatic notch are 

the rarest of pelvic hernias. Incorpo- 
ration of the ureter into these hernias is 
even more uncommon, as onlv 2 cases of 
this have been previously reported.'? We 
recently encountered 2 patients with bi- 
lateral hernias into the sciatic notch with 
incorporation of the ureter in the hernia. 
Because of the unique diagnostic configur- 
ation of the distal ureters in this condition, 
these cases are reported. A third patient 
with prolapse of the rectosigmoid colon 
into the sciatic notch is also presented. 


REPORT OF CASES 


Case I. A 2 month old male infant was re- 
ferred to Indiana University Medical Center 
because of excessive head growth. A menin- 
gomyelocele, prolapsed rectum, and umbilical 
hernia were present at birth. Physical examina- 
tion on admission showed epithelialization of 
the meningocele with no sensory or motor 
function in the lower extremities. A ventriculo- 
atrial shunt was performed for progressive 
hydrocephalus, and the patient was subse- 
quently discharged. 

The patient was readmitted 2 months later 
for persistent fever of undetermined origin, 
probably bacteremia associated with the ven- 
triculoatrial shunt. Excretory urography dur- 
ing this admission revealed the typical findings 
of bilateral ureteral hernias into the sciatic notch 
(Fig. 1,7). As each ureter passed below the 
pelvic brim, 1t assumed a lateral direction and 
then returned to a normal course. Oblique 
roentgenograms confirmed the relationship of 
the ureteral kink to the sciatic notch (Fig. 1, 
B and €). Surgical correction of the bilateral 
sciatic hernias is not contemplated at the pres- 
ent time because of the patient's other illness. 


Case 11. A 58 year old female was admitted to 
Marion General Hospital because of chronic, 
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intermittent, upper abdominal pain with nausea 
and obstipation. Bilateral femoral hernias with 
no evidence of incarceration were noted on 
physical examination. Infusion excretory urog- 
raphy revealed unusual lateral deviation and 
kinking of the ureters inferior to the pelvic 
brim without evidence of obstruction (Fig. 2, 
4 and B). Gallbladder and gastrointestinal 
roentgenograms were normal. Laparotomy re- 
vealed bilateral sciatic hernias in addition to 
the femoral hernias. Both ureters, but no bowel, 
were contained in the sciatic hernias. The hernia 
sacs were sufficiently large that the possibility 
of intermittent small bowel herniation was con- 
sidered. Repair of the sciatic hernias was ac- 
complished by the intra-abdominal approach. 
The patient became asymptomatic after sur- 
gery. 


Case 1. A 5 week old female was referred to 
Indiana University Medical Center for treat- 
ment of an imperforate anus. A diverting 
colostomy had been performed at another hos- 
pital at 3 days of age. Gastrografin examina- 
tion of the distal colon through the colostomy 
bud at 6 weeks of age revealed intermittent pro- 
trusion of the rectosigmoid into the left sciatic 
notch (Fig. 3, .7-D). This was present only 
with crying. Re-examination 1 vear later failed 
to demonstrate the sciatic hernia and its pres- 
ence was not detected at the time of corrective 
surgery for imperforate anus. An excretory 
urogram showed an absent right kidnev, and 
the left ureter was in normal position (Fig. 3£). 


DISCUSSION 
The anatomic nature of sciatic hernia 
was defined by Watson? in 1948 in a report 
of 35 cases. The sciatic notch is divided into 
superior and inferior portions by the sacro- 
sciatic ligaments. The superior compart- 
ment 1s subdivided by the piriformis mus- 
cle, with the superior gluteal vessels and 


* From the Department of Radiology, Indiana University Medical Center, Indianapolis, and Marion General Hospital, Marion, 
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l'1G. 1. Case 1. Excretory urograms. (4) Bi- 
lateral kinking of the distal ureters is evi- 
dent, and the area of ureteral deviation is 
superimposed over the iliac bone. No hy- 
dronephrosis is present. (B and C) Oblique 
roentgenograms of the abdomen confirm 
the bilateral extrapelvic position of the 
distal ureters, showing that they are lateral 
and inferior to the ilium in hernias through 
the sciatic notch. 
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l'1G. 2. Case 11. Infusion pyelograms. (4 and B) The position of the distal ureters is similar to that of Case 1. 
The ureteral loop is into the sciatic notch inferior to the iliopectineal line. This is seen on the left in 4 and 
on the right in B. The radiopaque flecks in the pelvis represent residual contrast medium in the colon. 


nerves exiting above the piriformis, and the 
sciatic nerve and inferior gluteal vessels 
below the muscle. Hernias follow the vas- 
cular channels through the pelvic wall 
rather than penetrating the muscle. Most 
of the reported cases, including the 2 in- 
volving the ureter, have been in the supra- 
piriform space. Watson suggests a congeni- 
tal defect as the predisposing factor to most 
of these hernias, as 6 of his 35 cases were 
infants. The age of 2 of the patients re- 
ported here would tend to substantiate 
this. In Case 1, the presence of poor muscu- 
lar development secondary to the patient’s 
neurologic defect could also be considered a 
factor. Abdominal viscera found in sciatic 
hernias include small bowel, sigmoid colon, 
ovary, and bladder. 

Roentgenologic recognition of ureteral 
involvement ina sciatic hernia is dependent 
upon demonstration of the unique configur- 
ation of the distal ureter at the sciatic 
notch. Immediately below the pelvic brim 
the ureter deviates sharply for a variable 
distance laterally, then returns to its nor- 


mal position near its point of exit from the 
pelvis. Oblique roentgenograms confirm the 
relationship of the ureteral deviation to the 
sciatic notch, and demonstrate the extra- 
pelvic location of the ureter. The 2 previ- 
ously reported cases had an identical roent- 
genographic picture. Proximal hydro- 
nephrosis with associated renal colic was 
seen in the patients of Lindbom? and Beck 
and co-workers! but was not found in the 
cases reported here. The postion of the rec- 
tosigmoid in a sciatic hernia is also char- 
acteristic. A localized protrusion of bowel 
which enters the sciatic notch on several 
oblique roentgenograms is noted. 

Surgical repair of a sciatic hernia can be 
accomplished either by an intra-abdominal 
approach or by exposure through the but- 
tock. Surgery is obviously indicated in 
strangulation of bowel or ureteral obstruc- 
tion; its necessity 1n the asymptomatic pa- 
tient has yet to be determined. 


SUMMARY 


Three cases of sciatic hernias are re- 
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l'1G. 3. Case m1. (4-D) Spot roentgenograms from the barium enema examination demonstrate a localized 
protrusion of the rectosigmoid into the sciatic notch on the left. This occurred intermittently, concurrent 
with increase in the intra-abdominal pressure. (Æ) Excretory urogram on the same patient shows a nor- 
mal position of the lef- ureter. The right kidney is absent. The moderate hydronephrosis on the left was 
associated with ureteral reflux. 
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ported. Two of these showed bilateral Rhamy, M.D., for permission to use Case 
ureteral herniation into the sciatic notch, mJ. 
which has not been reported previously. 
The excretory urogram is diagnostic, PETERE NCES 
with a typical deformity of the distal ureter 1. Beck, W. C., Baunvs, W., Bnocnv, J., and Mor- 


TON, W. A., Jn. Herniation of ureter into sciatic 
demonstrated. foramen (“curlicue ureter”). FAMA., 1952, 
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TRANSRECTAL PROSTATOGRAPHY: ITS USE 
IN PROSTATIC HYPERTROPHY* 


By HAJIME SUGIURA, M.D., and SUSUMU HASEGAWA, M.D. 


NAGOYA, JAPAN 


ARIOUS methods are available by 

which the actual state of the prostatic 
gland may be estimated. Injection cvs- 
tourethrography, pneumocystography and 
cvstography are the most common. Neither 
of them, however, ensures the direct or 
general observation of the prostate as re- 
gards its size and shape. 

In order to show the prostate roentgeno- 
logically, several experiments have been 
attempted: Air injection around the pros- 
tate was originated by Rivas, and fol- 
lowed by Takayasu and Ishiyama,® Tsu- 
chiya and Toyoda?’ and Ichikawa.’ Kajita’ 
in 1959 succeeded in visualizing the entire 
prostate by means of air injection from the 
post-pubis and perineum. On the other 
hand, Bobbio et al? demonstrated disease 
of the prostatic gland with pelvic angiog- 
raphy, and Berghaus and Laubenberger!” 
outlined the prostate, using phlebography 
by injecting contrast medium into the peri- 
prostatic plexus. Injection of contrast med- 
ium into the prostate itself through the 
urethra was reported by Soifer.? Few inves- 
tigators, however, have attempted this 
latter method for fear of the possibility 
that such an injection might cause severe 
complications. 

We have succeeded in obtaining clear 
images of the prostate, showing its entire 
outline and size, by a comparatively easy 
method 1n which the prostate is punctured 
with an injection needle directly through 
the rectum and filled with a water soluble 
contrast medium. The techniques and re- 
sults of our method are described below. 


TECHNIQUE 


I. After a satisfactory enema and enter- 
oclvsis, the patient's anus and rectum are 


cleansed with 0.2 per cent merzonin solu- 
tion. 

2. The patient is then placed in the lith- 
otomy position for injection of 100 to 150 
ml. of air into the bladder. 

3. A No. 17 gauge needle (about 15 cm. 
long) is inserted into the rectum with the 
index finger of the left hand covered with 
the sterilized glove, and the prostate is 
punctured without anesthesia. Dripping 
of blood from the end of the needle usually 
implies an erroneous puncture of the ven- 
ous plexus around the prostatic gland: 
another site must then be punctured. 

4. After the puncture of the prostatic 
gland, water soluble contrast medium* is 
slowly injected and roentgenograms are 
taken under the T'V fluoroscopic control. 

5. The patient 1s then placed in the ob- 
lique position and the injection cvstoure- 
throgram is taken during further injection 
of contrast medium into the vena hypo- 
gastrica through the periprostatic plexus. 

6. The patient is given r.o gm. of kana- 
mycin or I million units of colistin intra- 
muscularly twice a day for t or 2 days for 
the prevention of infection. The patient is 
also given transamin as a hemostatic. 


REPORT OF CASES 


Case I. M.S., 81 years old. The prostate 
gland by rectal examination was the size of a 
goose egg. 

Figure 1,7 is a pneumocystogram in the an- 
teroposterior view. The floor of the bladder is 
pushed upward by the enlarged prostate. Figure 
1 B shows an injection cystourethrogram in the 
right oblique projection. There is an elongated 
prostatic urethra indicating lateral lobe enlarge- 
ment. Figure 1C was taken when the left lobe 


* Urografin 7695, Shering A.G. 


* From the Department of Urology, Director: Prof. Dr. N. Oka, of the Nagoya City University Medical School, Nagoya, Japan. 
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Fic. 1. Case 1. (4) Pneumocystogram, anteroposterior view. (B) Air cystogram with injection cystourethro- 
gram in right oblique projection. (C) Prostatogram was taken when the left lobe was filled with contrast 
medium after air cystography. (D) The right lobe subsequently filled with additional contrast medium. (£) 
Positive print of D, showing a clear distinction between the adenoma and the surgical capsule. (F) 
Prostatogram in left oblique projection with the simultaneous injection cystourethrogram and air cysto- 
gram. 
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l'1G. 2. Case 11. (4) Pneumocystogram, anteroposterior view. (B) Injection cystourethrogram with air cysto- 
gram. (C) Prostatogram after air cystography, anteroposterior view. (D) Prostatogram with simultaneous 
injection cystourethrogram and air cystogram in left oblique projection. (E and F) Prostatograms taken 30 
days later showing the prostate as clearly as previously. 
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was filled with r ; ml.of contrast medium through 
the transrectal puncture after air cystography, 
and Figure 1D when the right lobe subsequently 
filled with an additional 10 ml. Figure 1 E is a 
positive print of Figure 1D showing a clear 
distinction between the adenoma and the surgi- 
cal capsule. Figure 17 is a prostatogram in the 
left oblique projection with the simultaneous 
injection cystourethrogram and air cystogram. 
This roentgenogram also shows the clear outline 
of the adenoma in both lateral lobes. 


Case 1r. S.T., 70 years old. The prostate by 
rectal examination was the size of a hen's egg. 

Figure 24 is a pneumocystogram, anteropos- 
terior view. Figure 27 is an injection cystoure- 
throgram with air cystogram. There is an elon- 
gated posterior urethra indicating lateral lobe 
enlargement. The Y-effect at the bladder neck 
is due to subcervical lobe. The left lobe was first 
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punctured and filled with 10 ml. of contrast 
medium and then the right lobe with 15 ml. 
(Fig. 2C). In spite of a partial reflux of contrast 
medium into the urethra, the roentgenogram 
shows a very clear outline of the prostate. Fig- 
ure 2D was obtained in the left oblique projec- 
tion with the simultaneous injection cystoure- 
throgram and air cystogram. Figure 2, & and F, 
was taken 30 days later, showing the prostate 
as clearly as previously. A partial phlebogram 
is noted in Figure 27. 


Comment. Prostatography was also per- 
formed in 4 other patients with prostatic 
hypertrophy in order to estimate the repro- 
ducibilitv; the same findings were ob- 
tained in every patient. 


Case rr. S.Y., 74 years old. The prostate by 
rectal examination was the size of a hen's egg. 





Fic. 3. Casen. (4) Pneumocystogram, anteroposterior view. (B) Prostatogram after pneumocystography, 
anteroposterior view. (C) Positive print of B. (D) Prostatogram in oblique projection. 
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lic. 4. Case iv. (4) Prostatogram, anteroposterior view. (B) Prostatogram, oblique view. 


Figure 3.7 is a pneumocystogram showing no 
protrusion of the prostate into the bladder. 
However, Figure 38 clearly demonstrates such 
evidence. This roentgenogram was taken when 
the right lobe was punctured and filled with 15 
ml. of contrast medium immediately after 15 
ml. into the left lobe. Figure 3C is a positive 
print of Figure 3A. Figure 3D is an oblique 
view of simultaneous injection cystourethro- 





l'1G. 5. Case v. Prostatogram, simultaneous pneumo- 
cystogram and injection i 
oblique projection. 


cystourethrogram, in 


gram and pneumocvstogram. There is a partial 
phlebogram also noted. 


Case Iv. K.O., 77 years old. The prostate by 
rectal examination was the size of a hen’s egg. 

Figure 4/7 was taken when the left lobe was 
punctured and filled with 5 to 6 ml. of contrast 
medium. À prominent protrusion into the blad- 
der is noted. Figure 45 was obtained in the 
oblique projection after addition of 5 ml. of 
opaque medium. The outline of the prostate is 
clearly visualized. 


Case v. T.H., 64 years old. The prostate by 
rectal examination was the size of a hen's egg, 
with prominent protrusion of its right lobe into 
the rectum. 

Figure 5 1s a simultaneous pneumocystogram 
and injection cystourethrogram, taken after 
injection of 5 ml. of opaque medium into the 


left lobe and then 8 ml. into the right lobe. A 
protrusion is noted at the right side. 


Case vi. K.I., 67 years old. The prostate by 
rectal examination was the size of a hen's egg. 

The contrast medium injected into the pros- 
tatic gland was rapidly absorbed through the 
periprostatic plexus, although there are some 
individual differences in the absorption rate. 
In order to demonstrate it in this patient, the 
roentgenograms were taken at certain intervals 
of time. Figure 6/7 was taken when the right 
lobe was punctured and filled with r4 ml. of 
contrast medium, and Figure 67 when the 
left lobe subsequently filled with another 1 4 ml. 
Figure 6C was obtained 20 seconds later. The 
exposure time for a satisfactory roentgenogram 
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Fic. 6. Case vi. (4) Prostatogram was taken 
when the right lobe was punctured and 
filled with 15 ml. of contrast medium. ( 5) 
The left lobe was filled subsequently with 
another 15 ml. of contrast medium. The 
phlebogram is clearly visualized. (C) This 
prostatogram was obtained 20 seconds 


later. 
is more or less variable with the individual CONCLUSION 
cases. It may be reasonable to conclude from 
our experience in this patient that the optimum Prostatography by transrectal puncture 


time is 20 to 30 seconds after injection. is a valuable roentgenologic technique 1n 


502 


the evaluation of the prostate. We have 
succeeded in visualizing clearly the outline 
of the prostate in hypertrophy by the 
transrectal puncture and filling of the pros- 
tate with water soluble contrast medium. 
In some patients with prostatic hyper- 
trophy in whom both lobes were punctured 
and filled one after another, the adenoma 
was so clearly outlined that it could be defi- 
nitely distinguished from the surgical cap- 
sule. The reasons why we have chosen this 
method are: (1) puncture of the prostate 
can be done very easily (for instance, punc- 
ture and filling of one lobe can be rapidly 
and easily followed bv that of the other); 
and (2) 1t can be carried out under no anes- 
thesia without danger or error, provided 
that preventive measures are carefully 
taken against infection. 

We usually employ pneumocy stography 
and injection cystourethrography in per- 
forming the transrectal prostatography. A 
doubtful shadow on a prostatogram sug- 
gesting a prostatic protrusion into the blad- 
der may be confirmed bv pneumocystog- 
raphy, while the additional Injection cys- 
tourethrography ensures the evaluation of 
the topographic relationship between the 
prostate, urethra and vesical neck. Further- 
more, leakage of the contrast medium out- 
side the gland, hidden behind a normally 
outlined prostate in the anteroposterior 
view, is successfully revealed by the ure- 
tese taken in the oblique projection. 
Thus it is necessary that the prostatog- 
raphy be carried out not only in the an- 
teroposterior view, but also in the oblique 
projection to obtain an accurate outline of 
the entire prostatic contour. 
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The present method, affording an esti- 

mation of the size of the prostate as well as 

of the size and type of its lobes, will contrib- 

ute to increase the safety and reliability 

of transurethral resection, open surgery 

and cryosurgical prostatectomy of the 

hypertrophied prostate. It 1s expected that 

eventually this method also will permit 

differential diagnosis of prostatic hyper- 

trophy, carcinoma and other disorders of 

the prostate. 

Hajime Sugiura, M.D. 

Associate Professor of Urology 

Nagoya City University Medical School 

Nagoya, Japan 
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PERCUTANEOUS SELECTIVE ARTERIOGRAPH Y 
IN ABDOMINAL EMERGENCIES* 


By WILLIAM H. GREEN, M.D,f ALEXANDER I. KERNISH, M.D,i and GEORGE T. 
WOHL, M.D. 


PHILADELPHIA, 


BDOMINAL emergencies frequently 
challenge the skill and judgment of 
physicians and surgeons. Although accurate 
preoperative diagnosis is frequently pos- 
sible in some conditions, diagnosis remains 
dificult in a number of entities. In an 
attempt to improve diagnostic accuracy, 
selective arteriography by the Seldinger 
percutaneous transfemoral technique has 
been applied to this problem in our institu- 
tion.2?? It has proven to be feasible and 
extremely useful in a wide variety of ab- 
dominal emergencies in which preoperative 
diagnosis has been difficult in the past. 
Selected case reports from this experience 
illustrate the specific areas in which this 
technique has contributed most to the care 
of patients with abdominal emergencies. 


LOCALIZATION OF ACUTE GASTRO- 
INTESTINAL BLEEDING SITES 


Identification of the exact site of gastro- 
intestinal hemorrhage becomes more im- 
portant as therapy becomes more sophisti- 
cated. In a public hospital many patients 
enter with serious gastrointestinal hemor- 
rhage but have multiple complications of 
alcoholism, including cirrhosis, pancreati- 
tis, gastritis, peptic ulcer and esophageal 
varices. Barium roentgenologic examina- 
tions of the gastrointestinal tract fre- 
quently demonstrate multiple lesions in 
such patients. Endoscopy, which might 
differentiate between the bleeding and non- 
bleeding lesions, is not always feasible. 
Selective celiac and mesenteric arteriog- 
raphy has proven to be both feasible and 
rewarding in the localization of the site of 
acute gastrointestinal bleeding in such pa- 
tients. 


PENNSYLVANIA 


REPORT OF CASES 


Case 1. A 28 year old Negro male (#501218) 
was brought to the hospital in profound shock 
after having spent the preceding night in jail 
for intoxication." Blood pressure was 50/0 and 
the stool contained no blood on admission. Ad- 
mission laboratory studies included normal 
values for hemoglobin and blood urea nitrogen. 
A relative later supplied information that, 27 
hours before admission, the patient had con- 
sumed numerous medicines (including digoxin, 
reserpine and phenobarbital) while intoxicated 
and "chased" these with 8 ounces of liquid 
potassium chloride. Melena began 3o hours 
after admission. The blood urea nitrogen 
climbed to 240 mg. per 100 cc., necessitating 5o 
hours of peritoneal dialysis beginning on the 
fourth hospital day. Massive upper gastroin- 
testinal bleeding occurred throughout the period 
of dialysis and gradually subsided but re- 
curred on the fourteenth hospital day. A 
barium examination of the upper gastrointes- 
tinal tract on the fifteenth hospital day showed 
no definite abnormality. Massive bleeding con- 
tinued and by the nineteenth hospital day, 25 
units of blood had been administered. Percu- 
taneous transfemoral selective celiac and 
superior mesenteric arteriography was per- 
formed that day while the patient was actively 
bleeding. The superior mesenteric arteriogram 
identified the duodenal cap as the bleeding site 
by showing extravasation of contrast material 
at this point (Fig. 1, Æ and B). This was con- 
firmed at surgery later the same day, and a 75 
per cent subtotal gastrectomy, vagotomy and 
gastrojejunostomy were performed. The pa- 
tient was discharged after a 9 week conva- 
lescence and had no further bleeding on 5 month 
follow-up. 


Case u. A 40 year old white male (#501266) 
complained of black stools and epigastric pain 
for 10 days. He admitted heavy alcohol con- 


* Presented at the Sixty-ninth Annual Meeting of the American Roentgen Ray Society, New Orleans, Louisiana, October 1-4, 1968. 
From the Department of Radiology, Philadelphia General Hospital, Philadelphia, Pennsylvania. 

+ Clinical Fellow, American Cancer Society, 1967- 1968. Present Address: U. S. Naval Hospital, St. Albans, New York. 

t Present Address: 1333 E. Hallandale Beach Boulevard, Hallandale, Florida. 
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l'1G. 1. Case 1. Bleeding site in the duodenal cap localized by selective superior mesenteric arteriography. (4) 
Arterial phase of superior mesenteric arteriogram shows contrast material beginning to extravasate into 
lumen of duodenal cap (white arrow). (B) Delayed roentgenograms after venous phase shows persistence 
of this contrast material which now coats duodenal mucosa (black arrow). 


sumption over a 20 year period. There was 
marked abdominal tenderness. The hemoglobin 
was 5.5 gm. per 100 cc. Abdominal roentgeno- 
grams revealed a left upper quadrant mass and 
a barium upper gastrointestinal examination 
on the second hospital dav was unremarkable 
except for this mass. A small amount of bloody 
material was obtained through a nasogastric 
tube during the first 3 hospital days. Massive 
rectal bleeding occurred on the sixth hospital 
day requiring 6 units of blood. Blood was 
found in the ileum and colon at emergency 
laparotomy that evening but no bleeding site 
was found. The surgeon elected not to dissect a 
large, adherent left upper quadrant mass which 
he believed to be a large pancreatic pseudocyst. 
Massive rectal bleeding recurred postoper- 
atively and percutaneous transfemoral celiac 
arteriography was performed on the eighth 
hospital day. The celiac arteriogram revealed 
active bleeding from the splenic artery into a 
collection that communicated with the splenic 
flexure of the colon (Fig. 2, Z, B and C). A sec- 
ond laparotomy was performed that evening 
and the left upper quadrant mass was dissected 
and found to be a large pancreatic pseudocyst 


containing blood. Communications were found 
to the splenic artery and to the splenic flexure 
of the colon. The dissection required splenec- 
tomy, distal pancreatectomy and removal of 
the splenic flexure and descending colon. Dur- 
ing the postoperative course the bilirubin rose 
to 5.1 mg. per 100 cc. The patient progressively 
deteriorated and died on the eleventh hospital 
day. 


Case 111. A 36 year old Negro male (#404940) 
was hospitalized with evidence of upper gas- 
trointestinal week. He ad- 
mitted a heavy alcohol intake and complained 
of sharp left upper quadrant pain. Physical 
examination revealed a tachycardia at 136 per 
minute, a distended abdomen with left up- 
per quadrant tenderness and an enlarged 
liver. Black, bloody stool was obtained on rec- 
tal examination. Initial hemoglobin was 11.4 
gm. per Ioo cc. and fell to 10.6 gm. per 100 cc. 
on the following day. An upper gastrointestinal 
examination 7 months previously had shown 
suspicion. of esophageal varices. Celiac and 
superior mesenteric arteriography was per- 
formed 22 hours after admission while the pa- 
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tient was actively bleeding. Contrast material 
injected into the superior mesenteric artery ac- 
cumulated in the duodenal cap, identifying this 
as the site of active bleeding. On the celiac 
arterlogram an enlarged spleen was seen and 
gastric varices were demonstrated in the venous 
phase. A barium upper gastrointestinal ex- 
amination on the following day showed eso- 
phageal varices and a small ulcer in the duo- 
denal cap. The patient was placed on a medical 
regimen for duodenal ulcer and plans to use an 
esophageal compression balloon were aban- 
doned. Bleeding stopped on the third hospital 
dav and the patient was discharged after a 3 
week convalescence. 


Comment. The localization of the site of 
acute gastrointestinal hemorrhage bv per- 
cutaneous selective arteriography was first 
reported by Nusbaum and Baum in 1963.!* 
Considerable additional experience has 
been reported in subsequent vears.? 91? 
5.123 [n animal experiments, bleeding rates 
as low as o.5 cc. per minute have been de- 
tected bv selective arteriography.?:!5 Identi- 
fication of the bleeding site depends on ex- 
travasation of the contrast material from 
the vessels into the lumen of the gastro- 
intestinal tract where it coats the mucosa 
at the bleeding site. Persistence of this 
mucosal coating throughout the venous 
phase is necessary for diagnosis, since the 
mucosa normally may be stained with con- 
trast material during the capillary phase of 
selective arteriography. 

Since barium introduced into the gastro- 
intestinal tract may persist for several days 
and as a result preclude angiography dur- 
ing that time, arteriography is used as a 
primary roentgenologic diagnostic proce- 
dure in selected bleeding patients 1n our 1n- 
stitution. Barium studies may be performed 
later if necessary or if desired. This se- 
quence of roentgenologic study was fol- 
lowed in Case ii and contributed to the 
successful treatment of this patient. If the 
barium examination had been pertormed 
first, the patient would have been treated 
erroneously for variceal bleeding. It is 
essential that arteriography be performed 
during active bleeding. All arteriographies 
are performed under local anesthesia in a 
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liG. 2. Case ri. Bleeding from splenic artery into a 
pancreatic pseudocyst which communicated with 
descending colon demonstrated by celiac arterio- 
gram. (4) Early arterial phase shows contrast 
medium in proximal splenic artery but no leakage 
vet. (B) Slightly later in arterial phase, jet (black 
arrow) of contrast material from splenic artery 1s 
seen with contrast medium now in pseudocyst 
(white arrows). (C) The contrast material remains 
in pseudocyst (white arrows) throughout venous 
phase and gradually dissipates by entering de- 
scending colon. 
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3. Case 1v. Subcapsular hematoma of the spleen 
demonstrated by celiac arteriography. (4) Arterial 
phase shows medial displacement of the spleen 
and several defects in its opacification (white 
arrow) indicating tears in the splenic parenchyma. 
(B) Venous phase more clearly demonstrates fis- 
sure in splenic parenchyma (white arrow). Note 
opacified splenic vein (black arrow). 
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lighted room and can be performed on 
seriously ill patients. The patient is appro- 
priately monitored and the room contains 
abundant emergency equipment. In some 
respects, arteriography 1s easier to perform 
on a bleeding and desperately ill patient 
than a barium upper gastrointestinal ex- 
amination, since less patient cooperation is 
necessary and since the presence of blood 
clots in the gastrointestinal tract does not 
interfere with the arteriogram. 


TRAUMA TO THE SPLEEN 


Injuries to the spleen are serious and un- 
fortunately common in our industrialized, 
mobile, and sometimes quarrelsome society. 
Arteriography seems unnecessary in cases 
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of obvious splenic rupture and is not per- 
formed in such cases at our institution. 
However, in cases where considerable clini- 
cal doubt exists, selective arteriography is 
extremely helpful as illustrated in the fol- 
lowing case reports. 


REPORT OF CASES 


Case Iv. A 26 year old Negro male (#375268) 
entered the hospital with colicky, sharp pain 
in the left upper abdomen for 1 day. He re- 
ported some gross hematuria 1 week previously. 
He admitted heavy alcohol consumption but 
denied recent trauma. He had been treated at 
our hospital 1 year earlier for pancreatitis. The 
abdomen was rigid and there was left upper 
quadrant tenderness. There was no evidence of 
blood in the stool or in gastric aspirate. Hemo- 
globin was 7.8 gm. per 100 cc. and the amylase 
was 168 units. Roentgenograms revealed a 
small left pleural effusion and a left upper quad- 
rant mass. The hemoglobin fell to 5.1 gm. per 
1co cc. on the second hospital day. Barium up- 
per gastrointestinal examination showed medial 
displacement of the stomach by a left upper 
quadrant mass. Spleen scanning with Cr?! 
labeled red blood cells showed medial displace- 
ment of a normal appearing spleen. Evidence of 
pancreatitis subsided and by the ninth hospital 
day the hemoglobin had risen to 10.1 gm. per 
100 cc. with only 1 unit of blood having been 
given. The working diagnosis was a pancreatic 
pseudocyst displacing the spleen and stomach 
but, despite the favorable hospital course and 
denial of recent trauma, celiac arteriography 
was performed on the twentieth hospital day to 
exclude splenic injury. This showed evidence of 
a large subcapsular hematoma of the spleen with 
fhissuring of the splenic pulp (Fig. 3, Æ and B). 
Five hundred cubic centimeters of old clotted 
blood was found beneath the splenic capsule at 
laparotomy, performed the next day. Splenec- 
tomy was performed and the patient was dis- 
charged after an uneventful convalescence. 


CasE v. A 2g year old white fireman 
(#618009) fell 3 flights from a ladder and com- 
plained of pain in the hips, pelvis and left 
shoulder. Roentgenograms revealed fractures of 
both inferior and superior pubic rami and a 
fracture of the left clavicle. Emergency intra- 
venous urography revealed upward displace- 
ment of the bladder presumably by hematoma 
associated with the pelvic fractures. Hemo- 
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globin was 12.8 gm. per 100 cc. on admission 
but fell to 7.6 gm. on the next day. Despite ad- 
ministration of 5 units of whole blood, the 
hemoglobin was 8.4 gm. per 100 cc. on the 
fourth hospital day. Splenic injury was sus- 
pected to be responsbile for some of this blood 
loss, so celiac arteriography was performed on 
the fifth hospital day. A slightly enlarged spleen 
was visualized but there was no evidence of 
splenic inury. Laparotomy was consequently 
considered unnecessary and the patient was 
treated for his fractures. The hemoglobin rose 
to 13.3 gm. per 100 cc. on the ninth hospital 
day without additional blood transfusions and 
he was discharged from the hospital 5 weeks 
after the arteriography with no further evidence 


of blood loss. 


Comment. Arteriography was particularly 
rewarding in Case v since, without this 
modality, an unnecessary exploratory 
laparotomy might have been performed in 
à patient with serious multiple injuries. Al- 
though midstream aortography may opac- 
ifv the spleen and has been advocated by 
some in trauma to the spleen,? we believe 
that selective celiac arteriography 1s neces- 
sary to opacify the spleen sufficiently for 
accurate evaluation. Even with such selec- 
tive arteriography, one arteriogram in our 
series was interpreted as demonstrating a 
small splenic tear when, in fact, the spleen 
was normal at laparotomy. No splenic in- 
juries have been underdiagnosed in our 
series. The usefulness of selective arteriog- 
raphy in this condition has been well docu- 


mented by a number of other au- 
thors.?:5 9:17.18,19 


ACUTE EMBOLIC AND OCCLUSIVE DISEASE 
OF THE RENAL AND 
MESENTERIC ARTERIES 


Prompt clinical diagnosis of acute occlu- 
sive disease of the renal and mesenteric 
arteries has been very difficult. Selective 
arteriography holds considerable promise in 
this group of often catastrophic lesions as 
illustrated in the following case report. 


REPORT OF A CASE 
Case vi. A 59 year old white male (#46-91- 


97) entered the hospital after 3 days of severe 
right flank pain. Several previous episodes of 
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such pain had been attributed to nephrolithiasis 
but this had never been proven. Atrial fibrilla- 
tion and proteinuria had been present for 4 
years. On admission the blood pressure was 150 
/80, pulse irregular at 88 and the temperature 
100.4?F. orally. Marked right flank tenderness 
was present. Intravenous urography 1 hour 
after hospitalization showed failure of opacitica- 
tion of the lower pole of the right kidney. 
Emergency transfemoral aortography and se- 
lective renal arteriography were performed. The 
lower pole of the right kidney again failed to 
opacify and no arteries were seen going to it. 
However, a small projection from the lower 
surface of the right renal artery was interpreted 
as the embolus occluded artery to the lower pole 
of the right kidney (Fig. 4/7). Ten thousand 
units of heparin were injected into the right 
renal artery through the arteriographic catheter. 
Intravenous heparin therapy (10,000 units 
every 12 hours) was administered for 9 days, 
followed with coumadin therapy for 3 weeks. A 
second transfemoral selective renal arterio- 
gram on the 3oth hospital day showed that the 
previously occluded artery to the lower pole of 
the right kidney had recanalized (Fig. 48). 
However, the entire right kidney was now con- 
siderably smaller than the left kidney and 
marked proteinuria persisted. 


Comment. This case report indicates how a 
small but significant abnormality may 
have been missed if aortography alone had 
been performed, and selective arteriog- 
raphy omitted. The possibility of introduc- 
ing therapeutic agents through the diagnos- 
tic catheter is intriguing and is the subject 
of continuing investigation. The arteri- 
ographic diagnosis of acute occlusive dis- 
ease of the superior mesenteric artery has 
also been reported but underdiagnosis of 
occlusions of the branches of this vessel re- 
mains a problem, probably because of the 
multiplicity of these branches.! This prob- 
lem is now being explored by direct mag- 
nification arteriography techniques. Acute 
occlusive disease of the renal and mesen- 
teric veins also may be diagnosed by selec- 
tive arteriography.®4 


TRAUMA TO THE KIDNEY 


Elkin e£ al." have shown that intravenous 
urography remains an excellent screening 
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l'1G. 4. Case vr. Embolic occlusion of right renal artery branch demonstrated by selective renal arteriography. 
(4) Emergency selective right renal arteriogram shows absence of vessels to lower pole of right kidney and 
small projection (black arrow) from lower surface of renal artery branch indicating site of embolic occlusion. 
There were no accessory renal arteries on midstream aortogram. (B) Repeat selective right renal arterio- 
gram after 30 days of anticoagulant therapy shows recanalization of previously occluded branch (black 
arrow) of right renal artery. 


examination in evaluation of the trau- 
matized kidney. Serious renal injury is very 
unlikely if the urogram shows none of the 
following signs: 


I. Extravasation of contrast material. 


2. Absence of excretion at the time of 


urography. 
Diminution or obliteration of the 
kidney outline or of the psoas line. 


They considered arteriography unneces- 
sary In the absence of any of these signs and 
we have in general followed their recom- 
mendations. The following case report is 
illustrative of the usefulness of selective 
arteriography in the evaluation of the trau- 
matized kidney. 


REPORT OF A CASE 


Case vil. A 27 year old Negro male (#58-43- 
71) who was admitted after having been hit on 
the left Hank with a lead pipe 7 hours previously 
and having passed red urine 2 hours previously. 
He admitted addiction to heroin. Urine was 
grossly bloody on examination. Emergency 1n- 
travenous urography was normal except for 
obliteration of the upper pole of the left kidney 
margin. Transfemoral selective left renal and 
celiac arteriography was performed the next 


day and showed a laceration of the left kidney 
with a small subcapsular hematoma (Fig. c, 
A and B). The celiac arteriogram showed no 
evidence of splenic injury but unsuspected 
gastric varices were seen In the venous phase 
as well as tortuosity of the smaller branches of 
the hepatic arteries, which is commonly seen in 
cirrhosis. Conservative treatment of the renal 
injury was elected based on the arteriogram 
and the patient was discharged on the rrth 
hospital day. 


DISCUSSION 


We have presented several case reports 
which demonstrate the usefulness of per- 
cutaneous selective arteriography in seri- 
ous abdominal emergencies. Thev illustrate 
its role in localizing the site of acute gastro- 
intestinal hemorrhage, in evaluating the 
traumatized patient for renal or splenic 
injuries and in the diagnosis of acute renal 
artery occlusion. Others have found arte- 
riography useful in liver trauma.?? 

The great diagnostic accuracy attainable 
by selective arteriography commends its 
use in abdominal emergencies. Since the 
structure of greatest Interest is opacified 
better by selective arteriography than by 
midstream aortography, diagnostic errors 
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Fic. ç. Case vir. Small subcapsular hematoma and laceration of the left kidney due to blunt trauma demon- 
strated by selective left renal arteriography. (4) Arterial phase shows small capsular renal artery branch 
(black arrow) extending beyond opacified kidney indicating presence of subcapsular hematoma. (5) Dur- 
ing early venous phase a small laceration of the kidney is clearly seen as a fine dark line (white arrow). 


are fewer with the selective method. Al- 
though selective arteriography is a few 
minutes more protracted than aortographv, 
diagnosis can frequently be obtained sooner 
with the selective study because the roent- 
genograms are more easily interpreted. 
Also, the selective approach allows detec- 
tion of bleeding sites at bleeding rates one- 
eighth of that which would be required if 
mid-stream aortography was used for 
localization of gastrointestinal bleeding.? ?:!! 
Since the contrast material is delivered 
directly to the organ under study in the 
selective approach, a smaller catheter diam- 
eter is practical and this reduces complica- 
tions at the arterial puncture site.” 
Subjecting desperately ill patients to the 
appreciable risk of angiography is justified 
by the great need of accurate diagnosis in 
such patients and by the acceptably low 
level of risk. Selection of those patients 
with abdominal emergencies most likely to 
profit from angiographic study is necessary. 


This can be accomplished most satisfactor- 
ily if a member of the arteriographic team 
provides prompt bedside consultation. The 
possible benefits of the arteriogram can 
then be weighed against its hazards and 
difficulties in the particular patient. The 
following are examples of such difficulties 
and hazards: 

I. A history of allergy to water soluble 
contrast material contraindicates an- 
giography. 

Poor condition of both femoral arter- 
les as manifested by weak pulsations 
or bruits is a strong relative contra- 
indication to the transfemoral ap- 
proach. 
Wide pulse pressure or severe hyper- 
tension with diastolic pressure exceed- 
ing 120 mm. Hg makes hemorrhage at 
the arterial puncture site quite likely. 
4. Tachypnea or massive ascites will in- 
terfere with obtaining high quality 
serial roentgenograms and decreases 
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the information retrievable from the 
examination. 

Gastrointestinal bleeding sites can be 
localized by selective arteriography 
only during active bleeding, so that 
the proper time for study must be 
selected. 


UA 
^ 


The intermittent nature of gastrointes- 
tinal bleeding has caused us great difficulty. 
One profusely bleeding patient was selected 
for arteriography but apparently stopped 
bleeding just before 1t was begun. He had 
no further bleeding during his hospital 
course. The arteriography could not local- 
ize the site of bleeding, but a barium study 
immediately after the arteriography, in the 
same radiographic room, showed a large 
gastric ulcer. Of the g other arteriographies 
performed to localize bleeding, the site was 
localized with certainty in 7. In the other 2 
patients, areas of mild suspicion were seen 
but autopsies in both patients showed mul- 
tiple areas where slow hemorrhage had pre- 
sumably occurred. Two other arteriogra- 
phies were started on bleeding patients but 
not completed, one because of a mild 
allergic reaction and. the other because a 
marked thoracolumbar scoliosis prevented 
selective catheterization. 

We have profitably performed arteriog- 
raphy on several patients while they were 
being treated for shock. Mild abnormalities 
in the prothrombin time likewise have 
caused no great difficulty. 

Angiography benefits the seriouslv ill 
patient only 1f 1t can be performed prompt- 
ly, quickly and skillfully. It should not be 
attempted by those who lack sufficient 
training, a skilled supporting team and 
adequate equipment. Minimum equipment 
for successful application of the technique 
to abdominal emergencies include the fol- 
lowing: 

I. Image intensified fluoroscopy with 

television viewing equipment. 


2. A roentgenographic film changer per- 
mitting exposure of 4 films per second. 
3. A roentgenographic generator capable 


of supplying tube currents necessary 
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for high quality serial roentgenograms 
of the abdomen; 7oo ma. 3 phase 
generators seem to be the minimum 
necessary in an adult population. 

4. Àn automatic pressure injector, a va- 
riety of appropriately curved catheters 
and related instruments sterile and 
ready for immediate use; we generally 
employ radiopaque polyethylene cath- 
eters with an outer diameter of 2.2 
mm.* 

5. Appropriate emergency and electronic 
monitoring equipment. 


SUMMARY 


Selective arteriography by the Seldinger 
percutaneous transfemoral approach has 
been utilized in the evaluation of patients 
with abdominal emergencies in a large gen- 
eral hospital. This technique has been found 
to be most useful in the following situations: 
(1) Determination of the exact site of gas- 
trointestinal bleeding; (2) evaluation of pa- 
tients with blunt abdominal trauma for in- 
juries to the spleen, kidney and liver; and 
(3) diagnosis of acute occlusions of the 
renal and mesenteric arteries and veins. 

The technique is practical, even in des- 
perately ill patients, and gives consistently 
reliable information, as illustrated by sev- 
eral case reports. 


George T. Wohl, M.D. 
Department of Radiology 
Philadelphia General Hospital 
Philadelphia, Pennsylvania 19104 
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ROENTGENOLOGIC DEMONSTRATION OF 
SINUS TRACTS AND FISTULAE* 


By WALLACE T. MILLER, M.D., and MICHAEL A. SULLIVAN, M.D. 


PHILADELPHIA, PENNSYLVANIA 


I^ IHIS era of roentgenologic explora- 

tion of body cavities by introducing 
tubes and catheters through all conceivable 
orifices, one area of exploration has been 
neglected in the radiologic literature— the 
study of sinus tracts and fistulae. Injection 
of these pathologic orifices can yield very 
Important information which may be of 
great help to the surgeon in treatment of 
these problems. 

By definition, a sinus is a tract leading 





lic. 1. This 60 year old white male presented with a 
draining sinus in the inguinal area. Six months 
previously, he had had an aorticofemoral bifur- 
cation graft inserted surgically. [Introduction of a 
thin polyethylene catheter and injection with con- 
trast material revealed a sinus tract extending 
down to the graft. 





Itc. 2. This 75 year old white female underwent a 
routine cholecystectomy 3 years prior to admission 
to the Hospital of the University of Pennsylvania. 
One year prior to admission, a small mass in the 
area of the incision was excised and was diagnosed 
as a foreign body granuloma. Six months later, a 
small draining sinus was noted in the same area. 
Injection of this sinus revealed communication 
with the gallbladder, as well as partial obstruction 
of the common duct by a stone impacted in its 
distal end. 


from the skin or mucous membrane to a 
deep seated focus of suppuration, a vesti- 
gial structure, or an aberrant secreting 
tissue. 

A fistula is an abnormal tract leading 
from a mucous membrane to another mu- 
cous surface or to the skin. These abnormal 
tracts may constantly drain pus, necrotic 
tissue, or the contents of the gastrointes- 
tinal or urinary tract. They generally per- 


* From the Department of Radiology, The Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania. 
This investigation was supported by PHS Training Grant No. GM o1570-o2 from U.S. Public Health Service. 
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sist until surgically corrected. Necessary 
information regarding the extent of the 
sinus tract or fistula can be provided to the 
surgeon by the radiologist. 


TECHNIQUE 

[t is most important to the radiologist 
to have a thorough knowledge of the situa- 
tion surrounding the occurrence of the 
sinus tract or fistula. This information can 
occasionally be obtained from the patient, 
but 1s usually obtained more satisfactorily 
trom the patient’s physician or from the 
hospital chart. This seems a small point, 
but it is very important for intelligent 
evaluation of the draining tract. It 1s most 
helpful to have the patient's phvsician on 
hand at the time of the injection. 

Examination is best done under fluoro- 
scopic control. An image intensifier is very 





Fic. 4. This 38 year old white male underwent 
emergency total colectomy for severe ulcerative 
colitis in 1964. He continued to have a draining 
perineal sinus until 1967. This sinus was injected, 
demonstrating a remaining rectal stump which was 
previously thought to have been surgically re- 
moved. 


helpful in allowing the radiologist to explore 
the tract with the room illuminated and 
at the same time to visualize fluoroscopi- 
cally the progress of the exploration. 

Water soluble contrast material is prefer- 
able. Most of the earlier communications 
on this subject have stressed the use of 
lipiodol, but certainly the water soluble 
contrast materials are superior to oily con- 
trast materials, in that they are absorbable 
and tend to mix more readily with the con- 
tents of the tract and thus penetrate more 
deeply. 

Three primary techniques have been 
utilized in the past for exploration of these 
tracts. 

The first is to occlude the orifice of the 
tract with a blunt conical rubber nozzle 
placed on a syringe. The contrast material 





l'1G. 3. This 66 year old white female had a persis- 
tent draining sinus in the area of an old femoral  ! i. od ; l 
fracture. Injection of the sinus tract revealed a 1S then injected into the tract in an at- 


fistula extending to an area of bone sequestration. tempt to force contrast material through- 
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lic. §. This 47 year old white male presented with a 
persistent fistula in the right buttock of 3 years’ 
duration and with a history of 2 previous surgical 
attempts at closure. Injection of the sinus tract 
revealed it to arise from the sigmoid colon. At 
surgery, an area of perforated diverticulitis was 
found. 








lic. 6. This 37 year old female underwent a laminectomy for herniated nucleus pulposus at the L4-L5 level. 
Postoperatively, a severe wound infection developed and spread to her right buttock. After multiple 
hospitalizations and surgical procedures for this infection, a sinus tract injection was performed. 

(4) Two catheters inserted in 2 sinus tracts in the area of the laminectomy incision demonstrate com- 
munication with the spinal canal. (B) A small polyethylene catheter was introduced through one of these 
sinus tracts and traversed the spinal canal to the thoracic level. Injection of this catheter revealed a com- 
munication with the left main stem bronchus. (Courtesy of T. A. Tristan, M.D., and B. Roberts, M.D.) 
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out the sinus tract or fistula while occluding 
the orifice. 

The second technique is used with larger 
tracts and involves placing a red rubber 
catheter in the tract and injecting through 
the catheter. This technique has proved 
excellent in evaluating penetrating wounds 
of the abdominal wall. As with the first 
technique, the secret of obtaining good 
visualization lies in occluding the orifice of 
the wound. This can be done by suturing 
the catheter in place. In large chronic 
sinus cavities, a Foley catheter with the 
balloon inflated will sometimes suffice 
to occlude the cavity and allow injection of 
the sinus tract. 

The third, and most important technique 
in our opinion, utilizes a thin polyethylene 
catheter. The catheter is identical to the 
catheters used for retrograde arterial stud- 
ies and has the syringe securely fastened to 
the catheter by an adapter. The catheter 
is used gently to probe the extent of the 
sinus tract by advancing 1t as far as 1t will 
travel. The catheter may become lodged 
in a blind pocket, making it necessary to 
move the catheter in several different direc- 
tions to find the proper opening. Because 
the focus of suppuration or the primary site 
of the fistula is often distant from the ori- 
fice of the sinus tract, it is important to 
introduce the catheter as far as possible, 
frequently 15-20 inches. Usually a single 
tract is found leading to the origin of the 
fistula. Occasionally, multiple fistulas have 
a common orifice and it 1s necessary to ex- 
plore all the tracts with the catheter. Once 
the catheter is in place, injection of the 
catheter will delineate the origin of the 
sinus or fistula. This often cannot possibly 
be shown by any other method, including 
surgery. 

If multiple openings are present, these 
should all be injected. Multiple catheters 
can be used and the catheters left in place 
to mark the sinus tract. Very commonly, 
if multiple orifices are present, they come 
from a common origin and will unite at 
their source. Labeling the orifices. with 
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Fic. 7. This 41 year old white male with known re- 


gional enteritis presented with 3 fistulae in the 
anterior abdominal wall. (4) The small bowel and 
fistulae are demonstrated by a barium meal ex- 
amination. (B) Injection of the 3 fistulae. Catheter 
t enters directly into a large abscess cavity in the 
left lower quadrant. Catheters 2 and 3 communi- 
cate with the diseased terminal ileum which in turn 
communicates with the abscess cavity in the left 
lower quadrant. The fistula injection simplifies the 
analysis of the small bowel study. 
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lic. 8. Equipment for injection of sinus tracts and fistulae included on a simple tray. 


lead numbers is helpful in later identifying 
these orifices on the roentgenograms. 

It is important to make roentgenograms 
in two or more projections, preferably 
anteroposterior and lateral. This can ordi- 
narily be done on the fluoroscopic table, 
merelv by having the patient change his 
position with the catheter in place. This 
technique is much more difficult if the sinus 
tract or fistula has been injected with a 
blunt probe. 

If a large cavity is entered, this can usu- 
ally be well delineated by injecting contrast 
material and air and making roentgeno- 
grams in various positions to show the out- 
lines of the cavity, giving a double contrast 
demonstration of the cavity. Cinefluorog- 
raphy is sometimes helpful in delineating 
complicated tracts, but usually is not 
necessary. 


DISCUSSION 


During and after World War II, there 
was considerable interest in sinus tracts 
and fistulae, probably occasioned by the 
number of war wounds present at that time. 

Gage and Williams? classified sinuses and 
fistulae as follows: 


Sinuses due to infective bone foci. 

Sinuses or fistulae from infected mem- 

branous sacs. 

lFistulae having origin in some vis- 

ceral infective or ulcerative focus. 

D. Sinuses or fistulae mainly confined to 
the superficial fascia. 

E. Sinuses or fistulae associated with a 
vestigial developmental anomaly. 

F. Sinuses or fistulae of simple traumatic 

origin by puncture or laceration. 


US 


C) 


This is still a useful classification. These 
authors emphasized the use of the rubber 
tipped cannula in demonstrating sinus 
tracts. 

In 1947, Pendergrass and Ward* empha- 
sized the use of iodized oil in the demon- 
stration of 6 cases of complicated fistulae 
involving the spine. In 1949, Dell? empha- 
sized the use of lipiodol in the demonstra- 
tion of sinus cavities. 

Since that time, very little has been 
written about the demonstration of sinus 
tracts and fistulae. An exception is the ex- 
cellent paper of Cornell and Ebert! in 1966 
describing a technique of investigating 
the extent of penetrating wounds of the 
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abdominal wall. This involves sewing a 
catheter into the wound and injecting the 
catheter to determine if the wound has 
penetrated the abdomen. They reported no 
inaccuracies of diagnosis in 40 cases. 

Sinus tracts and fistulae are still major 
problems to the surgeon. Many of these 
occur secondary to the extensive and com- 
plicated surgical procedures which are 
being undertaken by surgeons today. Re- 
gional enteritis, an Increasingly common 
disease, often presents with fistulae. Gun- 
shot wounds and osteomyelitis are still 
common. Returning injured military per- 
sonnel frequently have deep-seated sinus 
tracts secondary to penetrating wounds. 
All of these problems can be elucidated by 
careful roentgenologic examination. It be- 
hooves the radiologist to develop an inter- 
est in the patient’s problem, and to develop 
the skills and experience necessary to dem- 
onstrate the extent of these tracts. 


SUMMARY 


The roentgenologic investigation of sinus 
tracts and fistulae is reviewed. 
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Emphasis is placed upon the use of a small 
polyethylene catheter in demonstrating the 
extent of a fistula or sinus tract. 


Wallace T. Miller, M.D. 

Department of Radiology 

The Hospital of the University of Pennsylvania 
3400 Spruce Street 

Philadelphia, Pennsylvania 19104 
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NITROFURANTOIN LUNG DISEASE* 
CLUES TO PATHOGENESIS 


By MICHAEL A. GLUECK, M.D.,+ and MURRAY L. JANOWER, M.D.4 


BOSTON, MASSACHUSETTS 


T IS rare to see lung changes following 

the administration of nitrofurantoin for 
urinary tract infections. Of the approxi- 
mately 20 reported cases, only 2 have ap- 
peared in the radiologic literature.^!? The 
lung changes have usually been described 
as an "interstitial pneumonitis,” the patho- 
genesis of which is uncertain. 

Recently, 2 patients with this form of 
drug reaction were admitted to the Massa- 
chusetts General Hospital. The purpose of 
this paper is to review the roentgen findings 
in nitrofurantoin-induced lung disease and 
to suggest the basis for these findings. 


REPORT OF CASES 


Case 1. L. G., a 47 year old woman, had been 
discharged from the hospital 4 davs previously 
with a diagnosis of chronic gastritis, pancrea- 
titis, and cystitis. In addition to medications 
for her gastrointestinal ailments, she had been 
placed on sc mg. of nitrofurantoin (t.i.d.) on 
the day of discharge. 

The patient returned to the hospital 4 days 
later with a history of fever, chills, and pain in 
the chest and epigastrium. She denied respira- 
tory symptoms except for slight dyspnea. Phys- 
ical examination revealed an acutely ill woman 
with a temperature of 104° F., fine crackling 
rales at the left base, epigastric tenderness, but 
no signs of congestive heart failure. Nitrofuran- 
toin was discontinued on admission because of 
the development of pruritus and a skin rash. 

The white blood cell count initially was 
18,300 with 6 per cent eosinophils but rapidly 
fell to 8,100 with 4 per cent eosinophils on the 
following day, and 13 days later was 3,550 with 
8 per cent eosinophils. Eosinophilic counts per- 
formed both before and after those quoted 
above recorded a single eosinophil. 

Two weeks prior to admission a roentgeno- 
gram of the chest was normal (Fig. 1). Roent- 


genograms of the chest on the night of admission 
revealed an irregular increase in the interstitial 
markings of the lungs (Fig. 2, Æ and B). These 
changes were diffuse and most marked at the 
bases (Fig. 2C). Small bilateral pleural effusions 
as well as fluid in the fissures were present. The 
main pulmonary arteries were dilated, and the 
heart was not enlarged. On the following day, 
the abdominal pain subsided and a roentgeno- 
gram of the chest showed less prominence of 
the interstitial markings (Fig. 3). Two days 
after discontinuance of nitrofurantoin, the 
temperature returned to normal; a chest roent- 
genogram on the third day was normal (Fig. 4). 


Case 1r. R. W., a 74 year old woman, was 
admitted with the chief complaint of cough, 
blood-tinged sputum, and a temperature of 
100°l*. of 2 weeks’ duration. The patient had 
received nitrofurantoin at least once in the 
past without incident. She had been placed on 





b 
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Case 1. Normal chest roentgenogram 2 
weeks prior to admission. 


* From the Departments of Radiology, Harvard Medical School and Massachusetts General Hospital, Boston, Massachusetts. 
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an unknown dose of nitrofurantoin 2 weeks 
prior to her present symptoms. The nitrofuran- 
toin was discontinued on the fifth hospital day. 

Physical examination revealed bilateral basi- 
lar rales without evidence of congestive heart 
failure. The white blood cell count was 4,000 
with 7 per cent eosinophils. 

A roentgenogram of the chest taken 1 month 


prior to onset of symptoms was normal (Fig. 


Nitrofurantoin Lung Disease 


OIG 


l'1G. 2. Case 1. (4) Posteroanterior and (B) 
lateral roentgenograms of the chest taken 
on admission reveal a diffuse increase in 
the interstitial markings of the lungs, most 
marked at the bases. Small bilateral pleural 
effusions are present in addition to fluid 
in the fissures. The main pulmonary ar- 
teries are dilated. (C) Detailed view of the 
left lung base demonstrating the coarse, 
reticular pattern indicating interstitial 
edema. 





5). The chest roentgenogram done on admission 
showed an increase in the interstitial markings 
without increase in size of the heart (Fig. 6). 
Chest roentgenograms obtained 1 and 2 weeks 
after discontinuance of nitrofurantoin showed 
progressive clearing (Fig. 7), with a complete 
return to normal in 5 weeks (Fig. 8). The pa- 
tient’s symptoms had subsided within 3 to 4 
days following termination of the drug. 





l'1G. 5. Case 1. Anteroposterior view of the chest 1 
day following discontinuance of nitrofurantoin 
shows less prominence of the interstitial markings. 


DISCUSSION 


Most of the reported cases in the litera- 
ture had had acute lung changes occurring 
within several hours to g days after admin- 
istration of nitrofurantoin.!:3:3-6910 Symp. 
toms include chills, fever, cough, dvspnea, 
and malaise. Phvsical examination of the 
chest reveals areas of scattered dullness or 
rales. The laboratory findings are non- 





l'1G. 4. Case 1. Posteroanterior roentgenogram of the 


chest taken 3 days following discontinuance of 
nitrofurantoin is normal. The interstitial edema is 
gone and the main pulmonary arteries are normal 
in caliber. 
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Fic. 5. Case ri. Roentgenogram of the chest 6 
weeks prior to admission is normal. 


specific, eosinophilia being reported in ap- 
proximately one-third of the cases. The 
clinical differential diagnosis includes myo- 
cardial or pulmonary infarction, congestive 
heart failure, and pneumonia. 

The roentgenographic findings reveal an 
interstitial, rather than an alveolar process. 
The interstitial lung markings are accentu- 
ated, resulting in a coarse, reticular, lace- 
like pattern; these changes are more prom- 





lic. 6. Case 11. Roentgenogram of the chest taken 
on admission reveals an increase in the basilar 
interstitial markings. There is no cardiomegaly. 
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inent at the bases than at the apices. Small 
pleural effusions are frequently reported. 
Cardiomegaly and the patchy densities 
of alveolar consolidation are not seen. Fol- 
lowing discontinuance of the drug, the 
lung changes disappear within several days. 

Rosenow ef al." recently reported 5 cases 
of diffuse interstitial disease caused by the 
chronic administration of nitrofurantoin. 
Their patients had received nitrofurantoin 
for a peroid of time ranging from 6 months 
to 6 years before the onset of pulmonary 
changes. Chest roentgenograms on these 
patients revealed a nonspecific, diffuse, bi- 
lateral interstitial pulmonary process. All 
the patients had abnormal pulmonary func- 
tion tests which were typical of restrictive 
disease. Lung biopsies were performed in 
all patients and revealed chronic inflam- 
matory infiltration or interstitial fibrosis 
or both. Of the 5 patients, 4 showed im- 
provement in their clinical status after 
the use of nitrofurantoin was discontin- 
ued and after the administration of steroids. 
Repeat chest roentgenograms showed im- 
provement in the appearance of the lungs 
in 4 of the § patients in which they were 
available. 

Our Case 1 clearly demonstrates the 
acute form of induced lung reaction, while 
our Case 11 would be classified as subacute. 





l 
Fic. 7. Case rr. Roentgenogram of the chest 2 weeks 


after discontinuance of nitrofurantoin shows pro- 
gressive clearing of the interstitial process. 
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l'iG. 8. Case 11. Five weeks after admission, the 
roentgenogram of the chest is normal. 


The pathogenesis of the lung changes is 
unknown, although this syndrome has been 
most frequently referred to as an intersti- 
tial pneumonitis. We feel that the patho- 
genesis of the lung lesions is best explained 
on the basis of an allergic hvpersensitivity 
reaction. The subsequent alteration in cap- 
illary permeability permits the transuda- 
tion of fluid into the interstitial septa re- 
sulting in interstitial edema. The not infre- 
quently associated eosinophilia and occa- 
sional skin rash also point to an allergic 
reaction. 

The return of the chest roentgenograms 
to a normal appearance within several days 
after discontinuance of the nitrofurantoin 
in Case 1 strongly suggests an allergic trans- 
udation (interstitial edema) as opposed to 
an inflammatory exudate; 7.e., an intersti- 
tial pneumonitis, which could not clear this 
quickly. 

Another manifestation of the acuteness 
of these changes 1s shown in the appearance 
of the main pulmonary arteries 1n our first 
case. The arteries underwent significant 
dilatation with the onset of the interstitial 
edema and returned to a normal caliber 
with clearing of the edema. We postulate 


CO 
kJ 
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that the increased resistance in the inter- 
stitial tissues from the edema fluid caused 
pulmonary hypertension with resultant 
dilatation of the pulmonary arteries. 

Harle e£ a/.4 recently reported 37 cases of 
pulmonary edema, both interstitial and 
alveolar in type, without cardiomegaly, 
resulting from Ig different etiologies. One 
of their categories was "allergic" which 
listed such agents as P.A.S. (para-amino- 
salicylic acid), benadryl, and transfusion 
reaction. Case 1 1s identical in roentgen 
findings to some of the cases of Harle and 
associatest and we feel that nitrofurantoin 
should be added to the list of causes of 
allergic pulmonary edema. 

If these episodes of pulmonary edema are 
repeated, as with long-term nitrofurantoin 
administration, inflammatory cells could 
be attracted to the area, resulting in an 
“inflammatory pneumonitis” and eventu- 
ally in interstitial fibrosis. This would ex- 
plain the pathologic changes seen in the 
chronic form of the reaction, as reported 
by Rosenow eż a/. and others.?? Case mn 
had been on nitrofurantoin for a longer pe- 
riod (3 weeks) than Case 1, and the pro- 
longed presence of fluid in the septa prob- 
ablv attracted inflammatory cells to the 
area; therefore, the clearing of the process 
in Case 11 took longer than in Case I. 

Consequently, we believe that the basic 
lung changes with acute nitrofurantoin 
lung disease should be referred to as pul 
monary edema rather than pneumonitis. 


SUMMARY 


A clinical syndrome consisting of chills, 
fever, cough, dyspnea, and chest pain can 
be manifested following the administra- 
tion of nitrofurantoin. The associated roent- 
genograms of the chest reveal an irregu- 
lar increase in the interstitial markings in 
the lungs demonstrated by a coarse, reticu- 
lar pattern, most prominent at the bases; 
pleural effusions may be present. Alveolar 
infiltrates and cardiomegaly are not seen. 

The lung changes can be ascribed to an 
allergic hypersensitivity phenomenon in 
which the subsequent capillary damage per- 
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mits the transudation of fluid into the inter- 
stitial septa, resulting in interstitial edema. 
The rapid reversion of the lung changes to 
normal in acute cases indicates that the 
septal thickening could not be secondary 
to an interstitial pneumonitis. 

In the chronic form of the disease, the 
prolonged presence of fluid in the inter- 
stitium attracts inflammatory cells and can 
lead to interstitial fibrosis. 


Michael A. Glueck, M.D. 
Department of Radiology 
Massachusetts General Hospital 
Boston, Massachusetts 02114 
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PULMONARY LEIOMYOMA* 


By MAJOR ROBERT S 


SWEET, MC USAT 


SAN FRANCISCO, certo 


ULMONARY leiomyoma is a rare le- 


sion. Only 21 cases have been specifi- 
cally documented in the world literature, + 
5,10714,1625 although it is briefly mentioned by 
other authors.” The purpose of this paper 
Is to add another case to the literature and 
to summarize the roentgenographic and 
clinical findings. 


REPORT OF A CASE 
R.E.S. (L.G.H. #8335-032). This 21 year old 


Caucasian male was admitted to Letterman 
General Hospital on October 27, 1967 for eval- 
uation of an asymptomatic 3 cm. right lower 
lobe solitary pulmonary nodule. It had been 
discovered on a routine chest roentgenogram 
prior to his discharge from the Army (Fig. 15). 
Review of a 70 mm. roentgenogram made 2 
years previously revealed the presence of the 
same lesion (Fig. 14). There had been no ap- 
preciable interval change. 

The patient's history, physical examination, 
complete blood cell count and urinalysis were 
within normal limits. Skin tests for tubercu- 
losis, histoplasmosis and coccidioidomycosis as 
well as sputum cultures and cytology were 
negative. Laminagraphy revealed the lesion to 
be well-defined with a small focus of calcifica- 
tion medially (Fig. 1C). A lung scan with Į"! 
macroaggregated albumin was normal and a 
selective pulmonary arteriogram demonstrated 
no evidence of an arteriovenous malformation 
or other vascular abnormality (Fig. 1D). 

On November 21, 1967 the patient under- 
went exploratory thoracotomy at which time 
a 3 cm. in diameter mass was found within the 
parenchyma of the right lower lobe (Fig. 2). 
The lesion was compressing the lateral basal 
segmental bronchus but was not continuous 
with it, having arisen within the parenchyma 
rather than the bronchial wall. Histologic ex- 
amination revealed interlacing whorls of smooth 
muscle cells representing a leiomyoma (Fig. 3). 


The postoperative course was uneventful and the 
patient was discharged on December 7, 1967. 


DISCUSSION 


A review of the literature reveals that 21 
cases of pulmonary leiomyoma (or fibro- 
leiomyoma) have been reported (Table 1). 
The table does not include 3 cases with 
multiple lesions. In 1912 Duessing? reported 
a patient who had multiple pulmonary le- 
sions at postmortem examination which 
were called leiomvomata. However, this 
case has been refuted by Hirose and Hen- 
nigar!! because the patient also had histo- 
logically similar uterine lesions, suggesting 
that the lung lesions were metastases from 
a primary uterine leiomyosarcoma. Castle- 
man and Kibbee? described a patient with 
multiple leiomyomata of the lungs and skin 
as well as 1 lesion which was thought to 
represent a pulmonary leiomyosarcoma. 
This patient's disorder was likened to 
neurofibromatosis. A French article in 1960 
by De Larue e al.8 described a patient with 
multiple pulmonary leiomyomata, pulmo- 
nary fibrosis, and bullous emphysema. Pul- 
monary leiomyoma is mentioned in an ar- 
ticle by Jackson and Jackson” but specific 
cases are not mentioned. Davis and Klep- 
ser? list 5 cases of “myoma” of the lung but 
no further details are given. 

The age range for these patients is § to 
63 years, with 15 females and 7 males. 
There were g endobronchial lesions and 13 
parenchymal lesions. Fourteen were right- 
sided, 8 were left-sided, and the distribution 
between upper and lower lobes was fairly 
equal. The endobronchial lesions ranged 
from 0.7X1.0 cm. to 3.0X4.0 cm., while 
the parenchymal leiomyomata ranged from 
2.52.5 cm. to 9.0X13 cm. As would be 


* From the Department of Radiology, Letterman General Hospital, San Francisco, California. 


This material has been reviewed by the office of The Surgeon General, 
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mendation of such products as may be named. 
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lic. 1. (4) A 70 mm. chest roentgenogram 2 years prior to admission revealed a right lower lobe lesion which 
had not changed when compared with (B), the roentgenogram at the time of admission. (C) Tomography 
demonstrated a small focus of calcium in the medial aspect of the sharply circumscribed lesion. (D) Pul- 
monary arteriography showed no vascular abnormalities. 
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‘iG. 2. Gross surgical specimen revealed the 
lesion embedded in the pulmonary parenchyma. 


expected, all but r of the patients with 
endobronchial lesions had a history of or 
presented with infection or atelectasis. On 
the contrary, only 2 of the patients with 
parenchymal lesions were symptomatic. It 
is noteworthy that 1 patient with a paren- 
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Fic. 3. Histologic section (X 100) revealed a 
pattern characteristic of leiomyoma. 


chymal leiomyoma did present with clubbing 
of the fingers and toes which diminished 
postoperatively. 

Roentgenographic findings included a 
slight increase in size over a § month period 
in I patient followed 3 years by Sherman 


TABLE I 


SUMMARY OF CASES REPORTED IN THE LITERATURE 
































Authors and Date Age Sex Location Size (cm.) Remarks 
I. Forkel!? (1910) 63 F LUL parenchyma “lemon” size Autopsy finding 
2. Franco" (1929) 56 F RUL parenchyma 9.0X 13 Autopsy finding 
3. Brunn! (1939) II F RUL parenchyma 6.0X 8.0 Fatigue and fever 
4. Brahdy? (1941) 19 F RLL parenchyma 4 Under treatment for 
tuberculosis 
5s. Sherman and Malone? (1950)* 64 F RLL parenchyma ee Asymptomatic 
6. Sherman and Malone” (1950) * 41 F LUL parenchyma 4.0X 5.0 Asymptomatic 
7. Williams and Daniel?» (1950) 8 F LLL parenchyma 7.0X IO Cough, 4 years 
8. Turkington eż a/.*4 (1950) $7 F LLL endobronchial — Cough and atelectasis 
9. Freireich eż 4/.? (1951) 61 M RUL endobronchial 1.0 Cough and atelectasis 
10. Pierce e£ al.” (1954) 24 M RML parenchyma 3.0 Asymptomatic 
11. Hirose and Hennigar'4 (1955) 43 F RUL endobronchial 1.0 Autopsy finding 
12. Crastnopol and Franklin® 
(1957) 45 M RML parenchyma 6.0 Asymptomatic 
13. Prochazka et a/.?! (1957) 27 F Left main stem bronchus, 3.0X 4.0 Pneumonia 
endobronchial 
14. Lynn and MacFadyen" (1958) 5 F LUL parenchyma 4.0 Clubbing 
15. Berkheiser and Szypulski? 43 F Bronchus intermedius, I.2 Cough and atelectasis 
(1959) endobronchial 
16. Rodrigues eż a/.* (1959) 19 F RLL parenchyma £0 SS Asymptomatic 
17. Aakhus and Mylius! (1962) 21 F Lingular bronchus, endo- OX 1.0 Recurrent pneumonia 
bronchial 
18. Peleg and Pauzner!? (1965) 53 M Right main stem bronchus, — Recurrent pneumonia 
endobronchial 
19. Guida et a/.8 (1965) 6 M RLL endobronchial 2.0X 3.0 Recurrent pneumonia 
20. Lajos and Meckstroth'® (1967) 54 F LUL parenchyma 1.0X 4.0 Asymptomatic 
21. Mullen eż al.!8 (1967) 20 M Right main stem bronchus, 2.0% 3.58 Recurrent bronchitis 
endobronchial 
22. Sweet (1969) 21 M RLL parenchyma 3.0 Asymptomatic 





* Sherman and Malone? present 4 cases, stating that 1 had been previously reported by Brahdy.? Actually one of their other cases 
was that reported by Brunn in 1939. Thus, only 2 cases are listed for Sherman and Malone. 
RUL- right upper lobe; RML- right middle lobe; RLL=right lower lobe; LUL= left upper lobe; LLL- left lower lobe. 
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and Malone.? No mention of total size 
change over the 3 year interval was made. 
In Brahdy's? case, the leiomyoma increased 
In size from 1.6 cm. to 3.5 cm. in 3 years. 
No other authors reported evidence of 
growth of the leiomyoma. Calcification was 
identified roentgenographically in the pa- 
renchymal leiomyoma reported by Crast- 
nopol and Franklin® as well as in the case 
herein reported. The endobronchial lesions 
characteristically revealed pneumonic infil- 
trates and/or atelectasis while the paren- 
chymal lesions presented as solitary pulmo- 
nary nodules. 

There has been no report of postoperative 
recurrence, subsequent development of an- 
other lesion, or sarcomatous degeneration. 


SUMMARY 


Pulmonary leiomyoma,ararelesion which 
may be endobronchial or intraparenchymal, 
is discussed. 

A review of the literature, a new case 
report and a summary of the clinical and 
roentgenographic manifestations are pre- 
sented. 


Radiology Service 
Walson Army Hospital 
Fort Dix, New Jersey 08640 
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PERSISTENT TRUNCUS ARTERIOSUS: A 
RADIOGRAPHIC AND ANGIOCARDIO- 
GRAPHIC SIUDY* 


By FRANZ J. HALLERMANN, M.D.,T OWINGS W. KINCAID, M.D.,t ANASTASIOS 
G. TSAKIRIS, M.D.,? DONALD G. RITTER, M.D.,§ and JACK L. TITUS, M.D. € 


€ 


ROCHESTER, MINNESOTA 


ERSISTENT truncus arteriosus, a rela- 

tively uncommon congenital cardiac 
malformation, recently has been shown to 
be amenable to surgical correction.? There- 
fore the need for exact preoperative diag- 
nosis has become more important, and this 
prompted us to review the roentgenographic 
and angiocardiographic features of 30 pa- 
tients with this malformation. The clinical 
and hemodynamic findings in 27 of these 
patients will be reported elsewhere.’ 


MATERIAL AND METHOD 


The definition and classification of Collett 
and Edwards! were followed. Persistent 
truncus arteriosus exists when a single 
arterial trunk arises from the ventricular 
part of the heart and supplies branches to 
the coronary, pulmonary, and systemic 
circulations, with no remnant of a right 
ventricular outflow tract or an atretic main 
pulmonary artery. A ventricular septal de- 
fect always is present immediately below 
the common arterial trunk, so that the 
truncus communicates with both ventricles. 

Anatomically, four types of the malfor- 
mation have been defined! according to the 
manner of origin of the pulmonary arteries 
(Fig. 1, .4-D). In Type 1, a single pulmo- 
nary artery arises from the proximal portion 
of the truncus and divides into left and 
right pulmonary arteries. In Type 2, the 
left and right pulmonary arteries arise 
individually from the posterior aspect of 
the ascending portion of the truncus, their 
orifices being quite close to each other. In 
Type 3, the left and right pulmonary arter- 
ies arise independently from the left and 
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l'1G. 1. Schematic representations of types of truncus 
arteriosus. (4) Type 1. Single pulmonary artery 
arises from left lateral aspect of truncus and then 
divides into right and left pulmonary arteries. (B) 
Type 2. Both pulmonary arteries originate inde- 
pendently from posterior wall of ascending por- 
tion of truncus. (C) Type 3. Both pulmonary 
arteries arise from lateral walls of ascending 
truncus. (D) Type 4. Bronchial arteries arise from 
descending aorta and supply pulmonary blood 
flow. (From Collett, R. W., and Edwards, J. E. 
S. Clin. North America, 1949, 29, 1245-1270.! 
By permission of W. B. Saunders Company.) 


right lateral walls of the truncus. In Type 
4, no pulmonary arteries are present and 
the lungs are supplied by bronchial arteries; 
the sixth aortic arch is assumed to be aplas- 
tic. In this study, patients with truncus 
Type 4 were excluded because frequently 
the angiocardiographic differential diagno- 


* Presented at the Sixty-ninth Annual Meeting of the American Roentgen Ray Society, New Orleans, Louisiana, October 1-4, 1968. 
From the Mayo Clinic and Mayo Foundation: Section of Roentgenology,T Research Associate in Physiology,{ Section of Pediatrics, S 


and Section of Experimental and Anatomic Pathology. 
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TABLE I 


ROENTGENOGRAPHIC FINDINGS IN 30 PATIENTS WITH TRUNCUS ARTERIOSUS 





Finding 


No. Per Cent 





Situs solitus of abdominal 
viscera and levocardia 

Cardiothoracic ratio 

Left atrial enlargement 

Right aortic arch 

Elevation of left pulmonary 
artery compared to right 

[ncreased peripheral 
pulmonary vasculature 











30 100 
Average: 0.65 Range: 0.53-0.72 
16 $3 
IO 33 
19 63 
2 





sis between true truncus Type 4 and pul- 
monary atresia 1s impossible. 

The plain chest roentgenograms and 
angiocardiograms of the 30 patients with 
persistent truncus arteriosus were reviewed. 
The ages of the patients ranged between 
17 days and 18 years (mean, 4.2 years). 
Nineteen patients were males and 11 were 
females. In 9 patients, the diagnosis was 
confirmed at operation or autopsy; § au- 
topsv specimens were available for review. 


FINDINGS 


Roentgenographickindings.—Stereoscopic 
posteroanterior roentgenograms of the 
thorax from each of the 30 patients were re- 
viewed (Table 1; and Fig. 2, /7-C). In all 
patients the abdominal organs were ori- 
ented in a situs solitus position, as indi- 
cated by the gas-filled fundus of the stom- 
ach under the left hemidiaphragm. All 
patients had levocardia. 

The cardiac silhouette was abnormal in 
all patients. Cardiac enlargement with signs 
of biventricular enlargement existed in all, 
but the shape of the heart varied from pa- 
tient to patient. The mean cardiothoracic 
ratio was 0.65 (range, 0.53 to 0.72). Left 
atrial enlargement was present in 16 pa- 
tients, right aortic arch was found in 10, and 
the left pulmonary artery was elevated 
compared to the right in 19. The peripheral 
pulmonary vasculature was increased in 27 
patients, normal in 1, and decreased in 2. 
Two of the three patients without increased 
pulmonary vasculature had hypoplastic 





main pulmonary arteries, and the third 
had pulmonary vascular obstructive dis- 
ease which led to death 1 year later. A 
disparity between the vascular patterns in 
the right and left lungs existed in 2 patients 
in whom the left pulmonary artery was 
absent and bronchial arteries supplied the 
left lung. Three patients had thoracic 
scoliosis and one patient had a cervical rib. 

Angtocardiographic Findings. —Simulta- 
neous, biplane, large-film angiocardiograms, 
made at a rate of 6 to 12 frames/sec. during 
the first 3 to 4 seconds of the angiographic 
series, were obtained in every patient 
(Table 11). Large amounts of contrast 
material, 1.5 to 2.0 ml./kg. body weight, 
were injected for each angiocardiographic 
series at a rate in excess of 20 ml./sec. Four 
patients had injection into the root of the 
truncus only, 6 patients had injection into 
the right ventricle only, and 20 patients 
had injection into both the truncus and the 
right ventricle. 

The cardiac chambers were properly 
related and appropriately positioned in the 
body (situs solitus) in 29 of the 30 patients. 
One patient had a common (single) ven- 
tricle with a subaortic outflow chamber and 
apparent ventricular inversion.! 

In the 29 patients with two distinct 
ventricles, the right ventricle was markedly 
enlarged and hypertrophied and the left 
ventricle also was enlarged (Fig. 3, Z and 
B). The normal right ventricular outflow 
tract was absent, and none of the character- 
istic muscle bundles of the right ventricu- 
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lar outflow tract was identifiable. In the 
lateral view, a blind bulge of the right ven- 
tricle sometimes was seen in the position of 
the normal right ventricular outflow tract. 
This was not a remnant of the right ven- 
tricular outflow tract but, rather, a prom- 
inence of the markedly enlarged sinus por- 
tion of the right ventricle. In some cases, 
apparent clockwise (levo-) rotation of the 
heart caused the ventricular septum to 
lie in the lateral or coronal plane. A large 
ventricular septal defect was present in 
the anterior portion of the ventricular 
septum immediately beneath the truncal 
valve. In instances in which the attach- 
ment of the mitral valve could be identi- 
hed, there was continuity between the 
anterior mitral leaflet and cusps of the 
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truncal valve. This relationship, which is 
the same as that of the mitral and aortic 
valves in normal hearts, was confirmed in 
the 5 autopsy specimens. 

In 27 patients the position of the truncus 
relative to the ventricular chambers and 
the ventricular septum could be assessed. 
In 23 of the 27, the common trunk appeared 
to override the ventricular septum. In 20 
patients the degree of overriding was less 
than s0 per cent and in 3 patients it was 
greater than 5o per cent. 

The competence of the truncal valve 
could be assessed from the injection of con- 
trast medium into the truncus in 21 pa- 
tients. It was incompetent in r4. The re- 
gurgitant flow opacified both ventricles in 
6 patients; preferential regurgitation into 





lic. 2. Typical thoracic roentgenograms of 
truncus arteriosus: all increased 
pulmonary vasculature. Marked variation 
in shape of heart is common in truncus 
arteriosus. (4) Cardiac enlargement and 
right aortic arch. (B) Elevation of left 
pulmonary artery relative to right. (C) 
Enlargement of left atrium. (Fig. 2C from 
McGoon, D. C., Rastelli, G. C., and 
Ongley, P. A. 7.4.M.4., 1968, 205, 69- 
73 By permission of American Medical 
Association.) 
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liG. 3. (4) Anteroposterior and (B) left lateral angiocardiograms after injection of contrast material into 
right ventricle in truncus arteriosus, Type 1. Both ventricles are enlarged, ventricular septal defect 1s pres- 
ent immediately below truncus, and right ventricular infundibulum is absent. Single pulmonary trunk 
arises from left lateral aspect of common arterial trunk, and left pulmonary artery is higher than right. 
Aortic arch is on right, and brachiocephalic vessels are mirror-image to normal. Pulmonary vasculature 1s 


increased. 


the right ventricle was observed in 8 pa- 
tients. In some of these 8, the truncus did 
not override the ventricular septum (Fig. 4). 

In angiograms of 24 patients an attempt 
could be made to determine the number of 
cusps of the truncal valve. Three cusps 
were thought to be present in 16 patients, 
and four cusps in 8. However, the review 
of the 5 available autopsy specimens showed 
that the angiographic assessment was 
wrong for 3 of the 5 specimens: 2 three- 
cusp valves were thought to have four 
cusps angiographically (Fig. 5, 7 and B) 
and 1 four-cusp valve was considered to 
have three cusps (one of the four cusps was 
rudimentary). Seven of the apparently 


Fic. 4. Left lateral angiocardiogram of Type 1 
truncus arteriosus after injection of contrast ma- 
terial into truncus, showing insufficiency of truncal 
valve with preferential regurgitation into right 
ventricle. Almost no overriding of truncus 1s pres- 
ent, 
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TABLE II 
ANGIOCARDIOGRAPHIC FINDINGS IN 30 PATIENTS WITH TRUNCUS ARTERIOSUS 
Finding No. Per Cent 

Situs solitus of ventricles 29 97 
Common (single) ventricle with subaortic outflow | 

chamber and apparent ventricular inversion | 3 
Truncus arteriosus, Type 1 27 | gO 
Truncus arteriosus, Type 2 | 3 | lo 
Right aortic arch with mirror-image branching | lo | 33 
Hypoplastic pulmonary artery and peripheral pulmo- | 

nary artery stenosis 2 | 7 
Absence of left pulmonary arterv | 2 | 7 
Tricuspid valvular insufficiency | 2 7 
Atrial septal defect 2 7 
Single coronary artery ostium p | 7 
Origin of pulmonary artery from left lateral aspect of 

truncus arteriosus 19 63 
Origin of pulmonary artery from posterior aspect of | 

truncus arteriosus I1 37 

* Assessed only in 27 patients. 
tricuspid valves and 7 of the apparently | wenty-seven cases were classified as 
quadricuspid valves were incompetent. Type 1 truncus arteriosus; in these cases, 


This finding suggests that insufficiency of the single pulmonary trunk arose from the 
the truncal valve was more common when left lateral (19 cases) (Fig. 6.7) or the pos- 
the valve was quadricuspid. terior (8 cases) aspect of the base of the 





Fic. §. (7 and B) Anteroposterior views after retrograde injection of contrast medium into truncus of 
Type 1 variety. Right aortic arch. (4) Semilunar cusps bulge into subvalvular portion of the ventricles. 
lour distinct bulges exist, suggesting a four-cusped valve. However, bulge indicated by arrow represents 
undersurface of pulmonary artery. (B) True ring of truncal valve can be identified. Left lateral bulge 
(arrow) seen in diastole can be recognized to be part of single pulmonary artery. 





l'1G. 6. Autopsy specimens. (4) Type 1 truncus ar- 
teriosus. View into opened outflow segment of 
hypertrophic right ventricle, opened truncus, and 
opened single pulmonary artery (arrow) arising 
from left lateral wall of base of truncus. Single 
pulmonary artery originates and immediately 
bifurcates into right and left pulmonary arteries 
(LPA). Large ventricular septal defect 1s immedi- 
ately subjacent to truncus which appears to over- 
ride ventricular septum. Semilunar cusps of trun- 
cal valve are thickened. (B) Type 2 truncus ar- 
teriosus. View into opened right ventricle, truncus, 
and aortic arch. Two pulmonary arteries (arrows) 
arise separately from left posterior aspect of 
truncus. Right ventricular hypertrophy, large 
ventricular septal defect, overriding of truncus, 
and malformed truncal valve cusps are present. 
Aortic arch is on the right. 
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common trunk. Usually this single pulmo- 
nary trunk was very short and divided 1m- 
mediately into right and left pulmonary 
arteries. The exceptions to this general find- 
ing were 2 cases In which rather long but 
somewhat hypoplastic pulmonary trunks 
were present (Fig. 7, Æ and 5). On the 
plain roentgenograms, the pulmonary vas- 
culature appeared decreased in one and nor- 
mal in the other of these patients. Type 2 
truncus arteriosus was thought to be pres- 
ent in 3 patients. In these the pulmonary 
arteries arose from the posterior aspect of 
the proximal portion of the truncus. No 
example of Tvpe 3 truncus arteriosus was 
encountered. 

The angiographic differentiation between 
Tvpe 1 and Type 2 truncus arteriosus was 
incorrect in 1 of the 5 autopsy specimens. 
Angiographically, the case was considered 
to be Type 1 but, at autopsy, the pulmo- 
nary arteries had separate orifices (Fig. 65). 

[n 2 patients the left pulmonary artery 
was absent. The elevation of the left pul- 
monary artery, observed in the thoracic 
roentgenograms of Ig patients, was con- 
firmed in the angiocardiograms (Fig. 8). 


COMMENT 


The diagnosis of persistent truncus arte- 
riosus is suggested when the thoracic roent- 
genogram shows cardiac enlargement, levo- 
cardia with a right aortic arch, and in- 
creased pulmonary vasculature and no 
shunt operation has been performed. The 
shape of the cardiac silhouette is not diag- 
nostic. Elevation of the left pulmonary 
artery in comparison to the right helps to 
differentiate truncus from pulmonary atre- 
sia with patent ductus arteriosus; such ele- 
vation was found in 63 per cent of the pa- 
tients studied. In contrast, Victorica and 
Elliott? observed such elevation in only 1 of 
14 infants with truncus arteriosus. 

Exact preoperative diagnosis requires 
high-quality selective angiocardiograms.^ 
Rapid injections of large amounts of con- 
trast medium and rapid filming are essen- 
tial because the blood flow in the truncus 
and in the ventricular outflow region is 
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lic. 7. (4) Anteroposterior and (B) left lateral angiocardiograms of Type 1 truncus arteriosus after injection 
of contrast material into truncus. Multiple peripheral pulmonary artery stenoses are present in right pul- 
monary arteries. Small (hypoplastic) main pulmonary artery arises from left posterior aspect of truncus 
(B). Course of elongated hypoplastic main pulmonary artery is unusual. Right aortic arch with mirror- 
image branching is present. 


rapid and a large amount of mixing occurs. 

A high incidence (67 per cent) of insuffi- 
ciency of the truncal valve was found. In 
infants, the incidence was I in 8 in the 
study of Victorica and Elliott.” Because 
3 of the 5 autopsy specimens reviewed had 
anatomically abnormal truncal valves, the 
frequent finding of insufficiency angio- 
graphically is not surprising and is not 
likely a reflection of the regurgitation 
known to occur through normal aortic 
valves in dogs during cineangiography.? 
We believe that insufficiency of the truncal 
valve is frequent and is clinically signifi- 
cant, as suggested by Deely and associates.’ 
The reasons for the preferential low of the 
regurgitant stream of blood into the right 
ventricle, even in patients without over- 
riding of the truncus, are not clear. One 
might speculate that the anterior mitral 
leaflet acts as a baffe to direct the regurgi- 


tant stream across the ventricular septal 
defect into the right ventricle. 

Two factors appear to be responsible for 
the poor correlation between the number 
of the truncal cusps determined from the 
angiogram and the number found at au- 
topsv: (1) the fourth cusp of the truncal 
valve may be rudimentary and thus im- 
possible to recognize on the angiogram; 
and (2) because the main pulmonary artery 
often arises from the truncus at a low level, 
the bulge of the emerging vessel may ap- 
pear as an additional valvular cusp unless 
one or more exposures are obtained during 
svstole at an instant when the truncal 
valve leaflets are in apposition to the lateral 
wall of the truncus and the proximal pul- 
monarv arterv Is not yet washed out bv 
unopacified blood pumped in during svstole. 

From our experience it appears to be 
difficult to differentiate Type 1 truncus 
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lic. 8. Anteroposterior view of Type 1 truncus 
arteriosus after injection of contrast material into 
truncus. Left pulmonary artery is higher than 
right. In this view there is considerable over- 
lapping of closely related pulmonary artery orifice, 
truncal valve ring, and point of bifurcation of 
short pulmonary trunk, but truncus arteriosus 
and pulmonary artery can be distinguished. Com- 
pare with Figure z. 


arteriosus from Type 2 angiocardiographi- 
cally. Since the morphologic difference 
between a short single pulmonary artery 
and two pulmonary arteries originating 
side-by-side from the large truncus is some- 
times so small and because structures over- 
lap one another in this area to such an ex- 
tent, an accurate angiographic differentia- 
tion between the two frequently is impos- 
sible. 


SUMMARY 


Review of the plain chest roentgeno- 
grams and angiocardiograms of 30 patients 
with Type 1 or Type 2 truncus arteriosus 
indicated that the diagnosis is suggested 
by cardiac enlargement, levocardia with 
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right aortic arch, and increased pulmonary 
vasculature on the chest roentgenogram. 
Elevation of the left pulmonary artery and 
left atrial enlargement frequently are pres- 
ent and, when found, tend to substantiate 
the diagnosis. Exact preoperative diagnosis 
requires high-quality angiocardiograms. 
Even so, differentiation of Types 1 and 2 
may be difficult. The truncal valve fre- 
quently 1s insufficient and often there is pref- 
erential regurgitation of blood into the 
right ventricle. 

Franz J. Hallermann, M.D. 

Section of Roentgenology 

Mayo Clinic 


Rochester, Minnesota 55901 
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COMPLETE TRANSLUMBAR AORTOGRAPHY* 
THE TEFLON SLEEVE TECHNIQUE 


By L. O. STOCKS, M.D., M. HALPERN, M.D., and A. F. TURNER, M.D. 


LOS ANGELES, CALIFORNIA 


HE demand for complete diagnostic 

anatomic evaluation of the aorta and 
its branch vessels in people with diffuse 
peripheral arteriosclerotic disease has rap- 
idly increased, as a result of the advances 
in vascular surgery. A translumbar ap- 
proach to the study of the thoracic aorta 
and brachiocephalic vessels, lumbar aorta 
and run off vessels is now possible in those 
people in whom the usual points of entry 
into the vascular system (femoral, axillarv, 
brachial) are unavailable, hazardous, or 
have not permitted complete study of the 
aorta. This new method of complete aortog- 
raphy as a single all-inclusive angiographic 
procedure is presented in detail, as a useful 
addition to the diagnostic armamentarium 
of vascular radiology. 

The selection of the translumbar ap- 
proach has been made possible by 2 1m- 
portant developments: image intensifica- 
tion control of the procedure and perfection 
of a Teflon sleeve needle guide wire combi- 
nation. The ensuing discussion 1s concerned 
with a fluoroscopically controlled method of 
catheter arteriography. 


METHOD 


Translumbar aortography was first de- 
scribed by dos Santos and Pereira-Cal- 
deras? in 1929, but did not gain acceptance 
in this country until 1942, when Nelson? 
published his series of 70 cases. In 1958, 
needle modifications were utilized 1n an at- 
tempt to minimize complications.? In 1963, 
a Teflon sleeve needle was designed by one 
of us (AFT) to overcome the disadvantages 
of the rigid needles in use at that time. A 
similar needle was described by Amplatz.! 
We have used the Teflon sleeve needle at 
the Los Angeles County-University of 
Southern California Medical Center in 
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Fic. 1. (Bottom) Pencil point obturator. (Middle) 
Hollow metal cannula. (Top) Teflon sleeve with 
Luer-Lok adapter. 


over 500 cases without an untoward com- 
plication and feel that it is a simple, safe, 
and practical method of aortography. 

The Teflon sleeve needle is composed of 
3 basic parts: a central pencil point metal 
obturator; a hollow metal inner cannula 
(18 gauge, 1.2 mm. outer diameter), and 
the Teflon sleeve (16 gauge, 1.6 mm. outer 
diameter) (Fig. 1).* The pencil point ob- 
turator was selected instead of the con- 
ventional cutting point to allow spreading 
of the vascular tissues and reduce thrombus 
formation at the puncture site. The hollow 
cannula prevents damage to the Teflon 
sleeve and should always be inserted into 
the sleeve prior to inserting the obturator. 
It also allows adjustment of the sleeve 
within the aorta, to ensure its proper posi- 
tion. The original translumbar needle 1s 24 
cm. in length and the current modification 
Is 60 cm. 

The modified translumbar approach 1s 
utilized to allow rotation of the aorta later- 
ally with respect to the vertebrae. This 1s 
accomplished by having the patient prone, 
10 degrees right anterior oblique with the 
right arm along the side of the body and 


* Cook Incorporated, Bloomington, Indiana 47401. 


* From the Departmentof Radiology, Los Angeles County-University of Southern California Medical Center, Los Angeles, California 
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l'iG. 2. Proper patient position. Prone, 10 degrees 
right anterior oblique, with right arm along the 
bodv and head turned to the left. 


the head turned to the left. This position 
facilitates puncture of the aorta (Fig. 2). 
The basic landmarks are the inferior border 
of the left twelfth rib and the lumbar spi- 
nous processes (Fig. 3). A point 8 to 10 cm. 
lateral to the spinous processes, just inferior 
to the twelfth rib, is infiltrated with local 
anesthesia (1 per cent Lidocaine). A 3 mm. 
stab wound is made with a No. 11 sesto 
blade. This 1s enlarged with the tip of a 
small Kelly clamp, to prevent skin friction 
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Fic. 3. Basic landmarks with marking site of 
skin puncture. Line (a) is 8 to 10 cm. from mid 
line. 


L. O. Stocks, M. Halpern and A. F. Turner 


DECEMBER, 1969 
on the Teflon sleeve, which has a tendency 
to reduce tactile sensation transmitted 
from the needle tip. An 18 gauge spinal 
needle is then used to introduce the anes- 
thesia along the anticipated tract. The 
direction of the needle toward the body of 
the twelfth thoracic vertebra is verified 
Huoroscopically. The completely assembled 
Teflon sleeve needle is then introduced at 
the angle of the anesthetic tract and ad- 
vanced to the bodv of the twelfth thoracic 
vetebra. Fluoroscopic guidance is helpful 
and verification is essential. The needle is 
then withdrawn a few centimeters and the 
tip directed slightly laterally. On advance- 
ment of the needle, the tip passes anterior 
to the vertebral body and the aortic pulsa- 
tion is encountered (Fig. 4). The needle is 
advanced until it enters the aorta, produc- 
ing à sensation similar to that of a needle 
entering the spinal canal or peritoneum. 
The needle 1s not advanced further as it is 
positioned in the aortic lumen (Fig. 5, Z- 
C). The obturator is then removed and if 
blood flow is meager, indicating that the 
tip rests against the anterior wall of the 


N 
X 
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\ 


8 to 10 cm I oS: 





Fic. 4. (a) Position of needle on initial passage. (b) 
Position. of needle on advancement past the 
anterior vertebral body. IVC — inferior vena cava. 
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A B C 


Fic. 5. (Æ) Obturator point in contact with aorta. 
(B) Compression of aorta with needle advance- 
ment. (C) Aortic puncture with needle well within 
the aortic lumen. 


aorta, the Teflon sleeve hollow cannula 
combination is adjusted to give maximum 
blood flow. The hollow cannula is removed 
and the 75 cm. guide wire with curved tip* 
is inserted and fluoroscopically observed to 
ascend in the aorta. The Teflon sleeve and 
guide wire are advanced as a unit to the 
desired level in the thoracic aorta. If visual- 
ization of only the abdominal aorta and 
run off vessels 1s desired, the 24 cm. needle 
is utilized and advanced to the hub, which 
places the tip of the catheter in the mid 


* Cook Incorporated, Bloomington, Indiana 47401. 
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thoraciclevel of the descending aorta. When 
visualization of the aortic arch is desired, 
the 60 cm. needle 1s selected and the tip of 
the Teflon sleeve is placed in the mid ascend- 
ing aorta in full inspiration. This allows for 
catheter movement occurring in some indi- 
viduals on deep inspiration, and prevents 
inadvertent selective placement of contrast 
material into the brachiocephalic vessels, 
when large volumes of contrast medium are 
being utilized. Following study of the arch, 
if selective catheterization of the brachi- 
ocephalic vessels 1s desired, the tip deflect- 
ing assembly is introduced into the Teflon 
sleeve and a cephalic curve is developed, 
which allows rapid selective catheterization 
(Fig. 6, 4 and B). When the arch and brach- 
iocephalic vessels are definitively studied, 
the Teflon sleeve tip can be placed in the 
mid descending aorta for study of the ab- 
dominal aorta and run off vessels. This 
prevents injection of excessive amounts of 
contrast material into the cerebral circula- 
tion. 

We have found that ṣo cc. of 75 per cent 
sodium and methylglucamine diatrizoate 
under 350 PSI pressure gives adequate flow 
rates for excellent opacification of the aortic 





Fic. 6. (4) Tip deflecting assembly introduced into Teflon sleeve. (B) Cephalic curve in tip 
deflecting guide wire with Teflon sleeve being advanced into the innominate artery. 


838 L. O. Stocks, M. Halpern and A. F. Turner DECEMBER, 1969 





liG. 7. (4) Arch aortogrim showing occlusion of left common carotid artery (lower arrow) and left sub- 
clavian artery just distal to origin of left vertebral (upper arrow). (5) Abdominal aortogram on same 
patient as in 4. (C) Selective right common carotid artery with seekel of internal carotid artery at its 
origin (arrow). Some overflow of contrast material into the subclavian and vertebral arteries. 
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arch or abdominal aorta (Fig. 7, 4-C). Film 
sequence is usually programmed at 2 films 
per second for 3 seconds, followed by 1 film 
per second for 4 seconds. In selective caro- 
tid studies, 8 to 10 cc. of contrast material 
under a pressure of 150 PSI is utilized. For 
innominate or subclavian artery studies, 
15 cc. of contrast material and for vertebral 
vessels, 6 to 8 cc. of contrast material under 
a pressure of 150 PSI are used. 

Contraindications to this procedure are 
known iodine sensitivity, bleeding diathesis 
or anticoagulant therapy, and a systolic 
blood pressure over 200 mm. Hg. 

This procedure is indicated in patients 
with advanced peripheral atheromatous 
disease with absent pulses, preventing a 
standard approach, and in patients with 
diminished pulses in the standard approach 
areas which may require increased manipu- 
lation to complete the study. In these situ- 
ations, complications in the postangio- 
graphic period are related to time and 
catheter manipulation. 

The use of the Teflon sleeve needle in 
over 500 translumbar aortic studies without 
a complication attests to the safety of this 
procedure. This is even more meaningful 
when one considers that the majority of 
these procedures are performed by the Res- 
ident Staff with Senior Staff supervision. 
The Teflon sleeve modification, which now 
allows complete aortography, has been 
used in 15 patients without a complication 
and provided anatomic information essen- 
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tial to the proper management of these 
patients. 

Complete aortography, utilizing the Tet- 
lon sleeve translumbar approach, is a safe, 
simple, and practical approach to the study 
of patients with far advanced atheromatous 
disease, who may benefit by well directed 
vascular surgerv. 


SUMMARY 

Teflon sleeve translumbar aortography 
is presented in detail. 

A new needle modification allows study 
of the entire aorta and its branch vessels. 

The simplicity of this procedure and its 
extremely low complication rate make it 
ideal for study of patients with advanced 
arteriosclerotic disease, who may benefit 
bv well directed vascular surgery. 


M. Halpern, M.D. 

Department of Radiology 

Los Angeles County-University of Southern Cali- 
fornia Medical Center 

1200 North State Street 

Los Angeles, California 90033 
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ROENTGENOGRAPHIC SKELETAL CHANGES 
IN THE GLYCOGEN STORAGE DISEASES* 


By LESLIE PREGER, M.B., GEORGE W. SANDERS, B.S., RICHARD H. GOLD, M.D. 


) 


HOWARD L. STEINBACH, M.D., and PAULINE PITMAN, R.N. 


SAN FRANCISCO, CALIFORNIA 


HE glycogen storage diseases are a 

group of hereditary inborn errors of 
metabolism. They are all associated with 
glycogen storage in a variety of organs, but 
differ by clinical, biochemical, and genetic 
criteria. 

The metabolic defects in patients with 
some types of glycogen storage disease 
(GSD) are associated with skeletal changes. 
Thus, Kolb e a/.,” in 1955, first described 
the association of GSD with gout. Bottero 
et al.’ discussed 2 patients with GSD, gout, 
and other changes thev considered a com- 
bination of osteoporosis and osteomalacia. 
Later, in 1967, Smith e al. reported an 
additional patient with GSD and gout. 

No systematic review of skeletal changes 
in GSD could be found in the English 
language or French literature. We therefore 
conducted a retrospective study of patients 
with this diagnosis at the University of Cal- 
ifornia Medical Center. 


MATERIAL 


Roentgenograms were available of 18 
patients with GSD. By using the classifica- 


tion shown in Table 1, Type 1 disease was 
considered present in 12 patients, Type r1 
in 2 patients, and Type vr in 2 patients. The 
disease in 2 patients was unclassified. In 2 
of the patients with Type 1 disease, the 
diagnosis was confirmed by enzyme assay. 
An abnormal response to glucagon was 
noted in 4 of the remaining 10 patients and 
to galactose in 3. Several were admitted in 
extremis, resulting from hypoglycemia. 
Their diagnoses depended on clinical find- 
ings and the presence of increased liver 
glycogen at necropsy. The diagnosis of one 
of the Type rr patients was confirmed by 
enzyme assay, as was that of both Type v1 
patients, 


METHODS AND RESULTS 


Full skeletal surveys were not available 
for all patients. Those for the Type 1 pa- 
tients, some of whom had been followed for 
IO years, were more nearly complete. The 
bone changes were grouped as follows: (a) 
osteoporosis; (b) gouty changes; (c) re- 
tarded bone maturation; and (d) miscel 
laneous. 


TABLE I 


THE GLYCOGENOSES 














Type 








Alternate Name Enzyme Defect Organs Involved 
Defective breakdown of glycogen 
I. von Gierke’s disease Glucose-6-phosphatase Liver, kidney 
IT. Pompe's disease Acid maltase Heart, nerves, muscle, generalized 
IT. Limit dextrinosis Debrancher enzyme Liver, heart, muscle 
V. McArdle's disease Myophosphorylase Muscle 
VI. Her's disease Hepatophosphorylase Liver 


Defective synthesis of glycogen 


IV. Amylopectinosis 


Brancher enzyme 


Liver, generalized 








* From the Department of Radiology, University of California School of Medicine, San Francisco, California. 
This investigation was supported in part by USPHS Grant AM 25809. 
T Mr. Sanders is a second year medical student in receipt of a USPHS Fellowship Grant (FR 05 355-07). 
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OSTEOPOROSIS 


Osteoporosis was assessed by measure- 
ments of the reduced cortical thickness.? 
By means of a frontal view of the hand, 
cortical thickness was measured with an 
optical micrometer as the difference of the 
total width of the second metacarpal at 
midshaft and the width of the medullary 
cavity. Normal standards for cortical 
thickness were those given by Garn eż al.® 
The measurements for 6 males and 7 fe- 
males with GSD, Type 1, are shown in 
Figure 1. 


GOUTY CHANGES 
These changes were seen in 3 patients, 


all with GSD, Type 1. One of these has been 
reported previously.” 


RETARDED BONE MATURATION 


Skeletal age was assessed on the basis of 
measurements in Greulich and Pyle’s 
Atlas.” The metacarpal and phalangeal os- 
sification centers with maximum predic- 
tive value were used.’ Figure 2 indicates the 
retarded development of 3 bovs and Figure 
3 that of 6 girls. 


MISCELLANEOUS 


Additional changes in the appendicular 


Glycogen Storage Diseases 


841 


and axial skeleton will be described in the 
discussion. 


DISCUSSION 


The glycogenoses comprise a group of 
inborn errors of metabolism resulting from 
enzyme deficiency, as enumerated in Table 
1. In all these diseases an excess of either 
normal glycogen (Type 1, 11, v, v1) or ab- 
normal glycogen (Type 11 and 1v) infil- 
trates the organs. In addition to this infil- 
trate, several metabolic changes are associ- 
ated, which need to be described before the 
roentgen changes are considered. The met- 
abolic changes in Type 1, the most common 
of the glycogenoses, are listed in Table rr. 


HYPERURICEMIA AND GOUT 


Hyperuricemia and gout in GSD, Type 1, 
were first described by Kolb eż 47.? in 1955. 
The association is important in that some 
cases of adult GSD, Type 1, were first diag- 
nosed after the development of gout. The 
mechanism is a depression of tubular clear- 
ance of uric acid caused by hyperlactacide- 
mia in these patients. Hypoglycemia may 
be an additional factor since infusion of 
glucose will increase excretion of uric acid.’ 
Kolb! described a patient with both in- 
creased production and reduced excretion 
of urate. 


CORTICAL THICKNESS vs. CHRONOLOGICAL AGE 
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Frc. 1. Osteoporosis in glycogen storage disease (GSD), Type 1, assessed by cortical thickness of second 
metacarpal at various ages (13 patients). Two standard deviations are shown for various ages (upper 3 


parallel lines). 





842 Preger, Sanders, Gold, Steinbach and Pitman DECEMBER, 1969 
MULTIPLE CENTER SURVEY OF BONE AGE (BOYS) 
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FIG. 2. Skeletal maturation assessed by appearance of multiple ossification centers of the 


hand in 3 boys with GSD, Type r. 


Tophaceous gout and gouty nephritis 
ensue. Gouty nephritis is a later complica- 
tion. Gout in association with GSD has 
been reported in patients as young as 6 
years of age,! but is more common in adoles- 
cence and early adulthood.!? In 3 of our 12 
patients with GSD, Type 1, there was to- 


Tague II 


METABOLIC CHANGES IN GLYCOGEN 
STORAGE DISEASE, TYPE I 


Hypoglycemia 
Hyperlactacidemia and acidosis 
Hyperlipidemia 

Hyperuricemia 

Growth retardation 

Bleeding tendency 

Anemia 


phaceous gout, beginning at 18, 21, and 26 
years of age, respectively (Fig. 4; and s, Z 
and 5). Two males and 1 female were af- 
tected. The areas involved were the great 
toe, index finger, metacarpal bases, and 
ankle. One of these 3 patients voided a 
uric-acid stone. No clinical or roentgeno- 
graphic differentiation from primary gout 
(the result of increased urate production) 
was apparent other than that the disease 
was present in relatively voung patients, 
In all 3 patients, soft-tissue swelling was 
greater than the degree of bone involve- 
ment, a reflection of early diagnosis and 
treatment. Typical destructive changes 
occur in time.? Hyperuricemia is also pres- 
ent in GSD, Type 11, but our series did not 
include patients with such a condition. 
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BONE DEVELOPMENT 

In GSD, Type 1, retarded growth is com- 
mon, without disproportion of the head, 
limbs, or trunk.* Possible explanations are: 
(a) acidosis (serum lactic acid and pyruvate 
are elevated); (b) cellular starvation conse- 
quent to hypoglycemia; (c) decreased 1n- 
sulin levels; and (d) hvpogonadism. Data 
on height were available on g patients 
vounger than 20 vears who had GSD, 
Type 1 (Table 111). 

Figure 1 relates skeletal age (based on an 
average of 10 growth centers in the hand 
and wrist) with chronologic age. Develop- 
ment in all of the patients was retarded. 
A growth spurt at about age 20 is common; 
at this time hypoglycemia often becomes 
less severe, although other factors may be 
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responsible. We did not have many roent- 
genographic data for this age group. 


OSTEOPOROSIS 


Osteoporosis was present in all patients 
with GSD, Type 1, on whom skeletal sur- 
vevs were obtained. Osteoporosis was 
shown by metric assessment of cortical 
thickness (Fig. 1) and by inspection of the 
wide-mesh cancellous bone in the small 
bones of the hand. Probably the same fac- 
tors (acidosis, cellular starvation, decreased 
insulin levels, and hypogonadism) that 
retard growth, also caused osteoporosis. 

Widening of shafts of metatarsal and 
proximal and intermediate phalanges is 
also evident. That this widening is the re- 
sult of glycogen infiltration of bone is 1m- 
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Fic. 3. Skeletal maturation assessed by appearance of multiple ossification centers of the 
hand in 6 girls with GSD, Type r. 





FIG. 4. A 25 year old woman with GSD, Type 1. 
Clinical gout started at age 18. Soft-tissue swelling 
of first metatarsophalangeal joint and demineral- 
ization of metatarsal metaphysis. 


probable, since G 6-phosphatase is not 
known to be present in bone. Hyperplastic 
marrow associated with anemia might have 
caused it, however. Permission for bone 
biopsy was not obtainable from any of the 
patients. Examination of bone sections for 
glycogen in necropsy specimens was unsuc- 
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cessful owing to the method of preservation. 
The double cortical contour of the first, 
second, and fifth metacarpal shafts seen 
in a year old girl with GSD, Type 1, may 
have been related to rapid bone apposition 
and remodeling. The osteoporosis that is so 
commonlv present could be a congenital 
defect, in association with, but not directly 
related to the enzvme defect. 


MISCELLANEOUS SKELETAL CHANGES 

In 2 patients with GSD, Type 1, the 
upper lumbar vertebrae were abnormally 
concave anteriorly (Fig. 6, Æ and B). The 
cause was unknown, but the concavity may 
have resulted from a previous kyphosis. In 
some infants, the lumbar kyphosis and flar- 
ing of lower ribs may have been caused by 
the associated enlarged liver. Delayed 
union of the apophyses of the vertebral 
ring and Schmorl’s nodes, as reported by 
Bottero ef al. were seen in only one of our 
patients. Multiple growth lines, possibly 


Tank III 
HEIGHT OF PATIENTS WITH GLYCOGEN STORAGE 
DISEASE (GSD), TYPE I (<20 YEARS OF AGE) 


Number of Standard 





Case Height Wee 
Age - Deviations Below 
No " (cm.) 
| Normal 
l. 5 mo. 02.5 2,2. 
n "^ mo 64 2. 
Il. (16 vr 144.5 9. 
Ig VT 160.0 DUI E 
IV. 4yr. GI Pass 
V. 18 yr. 162.6 mq 
[10 mo. 67 se N 
Vis 4-2 yr. 71 | to 2.4 
3 yr. 52 Se 
f 9 mo. 7O i oe 
VII. |17 mo. 76.1 I to 2.5 
VIII. 10 yr 120.6 23 
| $ mo 63 <I 
X3 1 yt 70 i to 2.5 
| 2 yr 86 <3 
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lic. $. A 31 year old man with GSD, Type 1. (4) Clinical gout started at age 26. Soft-tissue swelling of 
dorsum of foot, erosive and cystic changes at base of first metatarsal, and destructive lesion at base of distal 
phalanx of great toe. (B) Soft-tissue swelling of ankle joint (arrow). 





lic. 6. (4) Accentuation of anterior concavity of upper lumbar vertebrae in a patient with GSD, Type 1, 
and marked hepatomegaly. ( B) Similar changes, presumed anterior disk protrusion (L3), and displacement 
of deformed ring apophysis in a second patient with GSD, Type 1. 
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lic. 7. Shallow notching of medial aspect of 
upper humerus in patient with GSD, Type r. 


reflecting frequent episodes of hypoglyce- 
mia or acidosis, were seen in most of the 
patients. These lines were more obvious be- 
cause of the osteoporosis. In one patient 
striated radiolucencies were seen in the dis- 
tal metaphysis of the tibiae, probably re- 
Hecting calcified cartilaginous rests, a non- 
specific disorder of endochondral bone for. 
mation. In another, a shallow notching of 
unknown cause was present in the upper 
medial humeri (Fig. 7). Possibly it was 
caused by abnormal capsule attachments 
from infiltration by glycogen. A similar 
change has been reported in the Hurler 
syndrome." [n 5 patients with GSD, Type 
I, à greater widening than usual of the dis. 
tal second, third, and fourth metacarpal 
was evident (Fig. 8); its cause was unknown. 

In the 2 patients with GSD, Type 11, 
and I patient with Type rtv, skeletal sur- 
veys were not available. In the 1 patient 
with Type v, the results of a full skeletal 
Survey were normal. In the 2 patients with 
Type vi, bone maturation was delaved and 
osteoporosis was present, but there was no 
gouty change. 


SUMMARY 


The principal bone abnormalities in 
glycogen storage disease (GSD), Type 1, 
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are delaved skeletal maturation, osteopol 
sis, and gouty changes. Other occasior 
changes were concavitv of the anterior lx 
der of the upper lumbar vertebrae, rever: 
of lumbar lordosis, and notching of the u 
per medial humeri. The distal ends of t 
metacarpals may be widened in childho 
or adulthood and a generalized broaden: 
of the short tubular bones of the hands m: 
be seen in infancy, 


Leslie Preger, M.B. 
Department of Radiology 
University of California 

San Francisco Medical Center 
San Francisco, California 94122 


The very useful suggestions by Dr. Feli 
O. Kolb, Clinical Professor of Medicin 





l'1G. 8. Expansion of distal ends of metacarpals 
in a patient with GSD, Type 1. 
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and by Dr. Hibbard E. Williams, Asso- — 7. Grevticu, W. W., and Pyze, S. I. Radiographic 
ciate Professor of Medicine, are gratefully Atlas of Skeletal Development of Hand and 


: aa ; Wrist. Second edition. Stanford University 
acknowledged. Dr. Williams | supplied ‘on > 
: = Press, Stanford, 1959. 
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CLINICAL EXPERIENCE WITH A NEW TYPE OF CON- 
TRAST MEDIUM IN ANGIOCARDIOGRAPHY 
AND THORACIC AORTOGRAPHY* 


By LARS BJORK, UNO ERIKSON, and BJORN INGELMAN 


UPPSALA, SWEDEN 


I^ A previous study? the results of some 
clinical trials with a newly synthesized 
contrast medium for angiography were re- 
ported. When used in peripheral arteriog- 
raphv, this new contrast medium was 
found to give less adverse effects than some 
other contrast agents currently in use. The 
chemical structure of this compound in its 
acid form is seen in Figure 1, and it will be 
referred to under the working code number 
Ph DZ sgA. Like other contrast agents for 
intravascular use, this acid has to be used 
in the form of a solution of one of its salts. 
For the clinical studies, we have chosen the 
methylglucamine salt of the acid; this salt 
is referred to as Ph DZ soB. 

The purpose of this paper is to present 
a comparative study of this new contrast 
medium and methylglucamine diatrizoate 
(angiografin) in angiocardiography and 
thoracic aortography. 


MATERIAL 


The material consisted of 20 patients; 6 
of them were women and 14 men. The 
mean age for the women was ṣo years 
(range 38 to 61) and for the men 46 years 


(range 20 to 62). There was no selection of 


the patients and they were all being rou- 
tinely investigated by cardiac catheteriza- 
tion and angiocardiography as part of pre- 


operative evaluation for cardiac disease. 
One patient had coronary insufficiency, I 
aortic stenosis, 1 suspected pulmonary em- 
bolism, 2 ventricular septal defect, and 1 
patient left ventricular aneurysm. The 
remaining I4 patients had aortic insufh- 
clency in a few cases combined with mitral 
insufficiency, aortic stenosis or mitral ste- 
nosis. 


METHODS 


Most of the patients received premedica- 
tion with o.1 gm. pentymal 3-4 hours before 
the angiocardiography. In addition, 8 pa- 
tients received 25 mg. pethedine 20 minutes 
before examination. Atropine or scopol- 
amine werenotusedin this group of patien ts. 
In most patients gray Odman-Ledin cath- 
eters were employed for the injection of 
the contrast medium. These catheters were 
introduced by the percutaneous Seldinger 
technique. In 2 patients, a percutaneously 
introduced transseptal teflon catheter was 
used for the injections. All catheters had 
end and side holes. 

The 2 contrast media used were angio- 
grafin (0.65 gm. methylglucamine diatrizo- 
ate/ml.*) and Ph DZ s59B (0.57 gm./ml.). 
The iodine content of Ph DZ 59B was 235 
mg./ml., and angiografin was diluted with 


* Schering AG, Berlin. 


H3C CH3 HaC CH3 
06 CO 06 CO 
H3C-N N-CHaCH(OH)CH40(CH2)40CH 9CH(OH)CHz -N N-CH4 
I I I I 

COOH OOH 


Fic. 1. Chemical structure of the new contrast compound Ph DZ 594A. 


* From the Departments of Diagnostic Radiology (Head: Prof. H. Lodin) and Clinical Chemistry 


versity Hospital, Uppsala and Pharmacia AB, Uppsala, Sweden. 
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distilled water to the same iodine content. 
In each patient, the same volume of each 
of the 2 contrast media, both having the 
same iodine content, was injected in random 
order. The tip of the catheter and the pa- 
tient remained in the same position for both 
injections and the speed of injection was 
the same for both contrast media used. In 
I5 patients, the 2 injections were made in 
the ascending aorta, in 4 cases in the left 
ventricle and in 1 case in the pulmonarv 
artery. An automatic injector (Gidlund) 
was used and the injection pressure varied 
between 4 and 5 kp./cm.* The injection 
time varied from 1.0 to 2.0 seconds corre- 
sponding to an injection rate of 0.22 to 
0.62 ml./kg. body weight/sec. The volume 
of each of the 2 injections varied from 35 
to 60 ml. corresponding to an average dose 
of o.8 ml./kg. body weight for women 
(range 0.§ to 1.0) and 0.7 ml./kp. body 
weight for men (range 0.4 to 0.9). An in- 
terval of at least 10 minutes between the in- 
jections permitted the subjective side effects 
to disappear and pulse and blood pressure 
to be normalized. 

Continuous recordings of the electrocar- 
diogram (lead 2 or a modified lead V 5) 
before, during and after both angiocardiog- 
raphies were obtained in 19 patients. The 
heart rate was calculated as the mean of 25 
consecutive heart beats in the electrocardio- 
gram before the injections and as the mean 
of 25 consecutive beats during the maximal 
changes in heart rate after the injections. 

In 14 patients, continuous recordings of 
the systolic blood pressure before, during 
and after the contrast injections were ob- 
tained. In 11 patients, the recordings were 
made from catheters in the ascending aorta 
and in 3 from catheters in the left ventricle. 
In 11 patients, continuous recordings of the 
diastolic blood pressure in the ascending 
aorta were also obtained, whereas in the 
remaining 5, the left ventricular diastolic 
pressure was recorded. Electromanometers 
(type EM 31*) were used and the pressure 
curves and the electrocardiogram were re- 


* Elema-Schénander, Solna. 


New Type of Contrast Media 


549 


corded on a direct writing Mingograf type 
52 B.* 

After completion of both injections, the 
patients were questioned about their sub- 
Jective adverse effects by an examiner who 
did not know the order in which the 2 con- 
trast media had been injected. The pa- 
tients were asked to state which contrast 
medium gave most discomfort and which 
gave least discomfort, e.g., in the form of 
sensation of heat or pain. 

RESULTS 

Angtocardiograms of equally good quality 
were obtained with both contrast agents. 

Subjective adverse effects. Twelve patients 
stated angiografin gave more subjective 
discomfort in the form of a sensation of 
warmth than Ph DZ sgB. One patient felt 
the most discomfort after Ph DZ zgB. 
Seven patients were unable to distinguish 
which of the 2 media gave the most discom- 
fort. A statistical analysis (sign test) showed 
that Ph DZ s9B gave significantly less 
discomfort than angiografin (p<o.o1) in 
this series of patients. 

One patient was nauseated after the in- 
Jection of angiografin. Other side effects 
such as vomiting, headache or urticaria 
were not seen in this series. 

Effects on heart rate. After injection of 
Ph DZ 59B, an increase in heart rate was 
noted in 15 patients, a slight decrease in 
heart rate in 2 and no change in 2 patients. 
The average maximal change was an in- 
crease in heart rate of 7.1 3.5 (p=o.g5) 
beats/min. (range — 12 to 18 beats/min.). 
After injection of angiografin an increase 
in heart rate was seen in all patients. The 
average maximal increase in heart rate was 
14.1 34.6 (p=0.95) beats/min. (range 2 to 
37 beats/min.). The mean difference in 
change in heart rate between angiografin 
and Ph DZ $9D was Kolcao (peogt). 
The t-test showed that Ph DZ 59B gave 
significantly less increase in heart rate than 
angiografin (p «o.or). 

Effects on blood pressure. The maximal 
changes in blood pressure or left ventricular 
pressure are shown in Figure 2. 
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Fic. 2. Maximal changes in systolic and diastolic aortic or left ventricular pressures after similar injections cf 
Ph DZ 59B (dotted lines) and methylglucamine diatrizoate (solid lines) in thoracic aortography or angic- 
cardiography. The decrease in systolic pressure was larger after methylglucamine diatrizoate than after 
Ph DZ 59B in all patients except 1 case where the decrease was similar with both contrast media. 


After injection of Ph DZ 59B, a decrease 
in systolic blood pressure was seen in 7 
patients and a slight increase in 2 patients, 
whereas no change occurred in 5 patients. 
The mean maximal decrease in systolic 
blood pressure was 7.0+7.1 mm. Hg (p 
—0.95) (range —40 to 5 mm. Hg). After 
injection of angiografin, a decrease in sys- 
tolic blood pressure was seen in all 14 
patients. The mean maximal decrease was 
21.4+£8.6 mm. Hg (p=o.gs) (range —55 
to —6). The mean difference in decrease 
between angiografin and Ph DZ s9B was 
14.4+4.8 mm. Hg. The t-test showed that 
Ph DZ 59B gave a significantly smaller 
decrease in the systolic blood pressure than 
angiografin (p <0.001). 


After injection of Ph DZ zgB, the mean 
maximal decrease in diastolic blood pres- 
sure was 4.14.2 mm. Hg (p 0.95) in the 
11 patients where the pressure was recorded 
in the ascending aorta. After angiografin 
the mean decrease was 6.9+4.7 mm. Hg 
(p-0.95). The difference between the de- 
Crease in diastolic blood pressure after Ph 
DZ ¿oB and angiografin is not statistically 
significant. No changes in diastolic left 
ventricular pressure occurred in 2 patients 
with either of the contrast media, whereas 
in the third patient a slight decrease was 
seen after Ph DZ 59B. 

' Morphologic changes in the electrocardto- 
gram were seen only in I patient. In this 
case, the T-wave became diphasic after 
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injection of angiografin but not after Ph 
DZ sgB. Other changes in the T-wave, S- 
T-segment or Q-T time were not seen in 
this series. 

In 3 of the patients where the injections 
were made in the left ventricle, one or two 
ventricular extra systoles occurred during 
injections with both contrast media. These 
extra systoles were probably caused by 
mechanical irritation due to movements of 
the catheter during the injections. Other 
arrhythmias were not seen in this group of 
patients. 


DISCUSSION 


The quality of the angiograms obtained 
with the 2 contrast agents was similar. This 
is only to be expected since the iodine con- 
tent of the 2 media was the same in this 
series. 

The lower frequency of adverse effects 
from methylglucamine salts of contrast 
media compared with their sodium salts is 
well documented.*5 The contrast medium 
described here has thus been used as its 
methylglucamine salt (Ph DZ 59B). To 
keep the viscosity low we have chosen a 
comparatively low concentration and thus 
also a comparatively low iodine content of 
the solution. In addition, studies in cats 
with sodium 1othalamate have shown that 
the same weight amount of this contrast 
substance, when used in a concentrated 
solution, produced more adverse cardiovas- 
cular reactions than when used in a more 
dilute solution.’ Using the Gidlund injector 
and moderate injection pressures (4-5 kp./ 
cm.?), there has been no difficulty in de- 
livering enough 10dine containing contrast 
medium into the heart or aorta to obtain 
satisfactory angiocardiograms. With this 
injector and the pressure indicated above, 
approximately 30 ml./sec. (range 20 to 43 
ml.) was injected through a 9o cm. long 
gray Odman-Ledin catheter with endhole 
and 4-54 sideholes. For smaller catheters 
such as No. 5 or 6 F, the speed of injection 
will of course be less and the pressure has 
to be increased accordingly. Further experi- 
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ence will show whether the concentration 
of Ph DZ 59B used in this study is the most 
suitable one for all tvpes of cardiovascular 
examinations. 

The quality of the angiocardiograms not 
only depends on the amount of iodine de- 
livered per second and the cardiac output 
of the patient at the time of the examina- 
tion, but also on the roentgenographic 
technique. In this series all the angiographic 
recordings except one were made with a g 
inch image intensifier and a 35 mm. cine 
camera. In 1 case biplane full size angio- 
cardiography with an Elema-Schónander 
biplane rollfilm changer was used. For the 
cineangiographic studies the exposure fac- 
tors were 50-70 kv., 350 ma. and the dura- 
tion of each cine pulse was 0.003 seconds. 
The exposure factors for the full size re- 
cordings were 70 kv., 800 ma. and 0.04 sec- 
onds. Modern roentgen-ray apparatus with 
high output roentgen tubes and high out- 
put generators permit the use of exposure 
factors as indicated above at voltages be- 
low 70 kv., thus giving a range of roentgen 
rays favorable for the absorption bv iodine. 
Satisfactory angiocardiograms can there- 
fore be obtained at lower iodine concentra- 
tions in the heart and great vessels than 
were necessary with the angiocardiographic 
technique used earlier. The technique of 
triggering the injections from the electro- 
cardiogram so that they start during a 
favorable phase of the heart cvcle has also 
reduced the need for high concentrations 
and large volumes of contrast media. The 
rapid frame frequency offered by cineangio- 
cardiography as compared with the 6 or 
12 pictures/sec. with full size angiocardiog- 
raphy also permits some reduction of vol- 
ume and concentration of the contrast 
medium without loss of information on 
pathophysiology and anatomy. 

In this double blind study, significantly 
less subjective adverse effects in the form 
of a sensation of heat were felt by the pa- 
tients after injections of Ph DZ s9B than 
after injections of angiografin. The sub- 
jective side effects were usually classified 


052 
as moderate or slight by the patients. The 
frequency of other subjective side effects 
such as nausea, vomiting and headache in 
this series was very low. Only 1 patient was 
moderately nauseated after injection of 
angiografin, whereas the injection of Ph 
DZ sgB in the same patient caused no sim- 
ilar discomfort. Our experience from thou- 
sands of angiocardiographies and from 
other comparative series 1s that the sensa- 
tion of heat felt bv the patient and also 
other adverse effects such as headache and 
nausea have been much more common than 
in the present series. The low frequency of 
such adverse effects in the present series 
may be explained by the low concentration 
of both contrast media and the compara- 
tively small doses used. 

The increase in heart rate was signifi- 
cantly less after injections of Ph DZ sgB 
than after angiografin. The decrease in 
systolic blood pressure measured in the 
ascending aorta in II patients, or 1n 3 pa- 
tients in the left ventricle was also signifi- 
cantly less after injections of Ph DZ 59B 
than after injections of angiografin. The 
difference in the decrease in diastolic blood 
pressure after the injection of Ph DZ 59B 
and angiografin was not statistically signifi- 
cant in the 11 patients in whom the aortic 
blood pressure was measured. Nor was 
there anv significant change in the diastolic 
left ventricular pressure recorded in 3 
patients. 

Morphologic changes in the electrocardi- 
ogram were seen only in 1 patient. In this 
case the T-wave became diphasic for 3 
minutes after the injection of angiografin 
but not after Ph DZ sgB. This incidence of 
morphologic changes 1s, in our experience, 
low. Changes of the T-wave, the S-T-seg- 
ment and also prolongation of Q-T time 
have been much more frequent in earlier 
series. The explanation for this low inci- 
dence of morphologic changes is again 
probably the low concentration of the con- 
trast media and the comparatively small 
doses. 

Both angiografin and Ph DZ sgB are 
pure methylglucamine salts. The differ- 
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ences noted both in the subjective adverse 
effects and the objectively measured effects 
on the circulation, 7.e., changes in heart 
rate and blood pressure, must therefore 
depend on the properties of the iodine con- 
taining anions. The larger size of the anion 
leads inter alia to a lowering of the osmotic 
effect of Ph DZ 59B and probably also to a 
lower rate of diffusion of the contrast med- 
ium through the cell membranes and capil- 
larv walls. 

This study and previous experience in 
peripheral arteriography? have shown that 
Ph DZ 59B affects the heart rate and blood 
pressure less than some other contrast 
media currently used. In addition the pa- 
tients experience less discomfort after Ph 
DZ 59B than after other contrast agents. 

It is generally assumed that the hemo- 
dynamic changes caused by intravascular 
contrast media are undesirable and are a 
measure of the toxicity of these compounds. 
In addition, the hemodynamic changes oc- 
curring after injection of contrast media 
complicate the evaluation of pathophysiol- 
ogy and, to a certain extent, also the anat- 
om y.? 

It is therefore apparent that Ph DZ z9B 
Is an improvement over other contrast 
media currently in use and further clinical 
trials with Ph DZ 59B are justified. 


SUMMARY 


In a series of 20 patients being routinely 
examined by angiocardiography or thoracic 
aortography as part of a preoperative eval- 
uation for cardiac disease, a newly synthe- 
sized contrast agent Ph DZ 5gB was com- 
pared with methylglucamine diatrizoate. 

When compared in a double blind study 
at the same iodine concentration, Ph DZ 
59B was found to give less subjective ad- 
verse effects and also significantly less 
changes in heart rate and systolic blood 
pressure than methylglucamine diatrizoate. 


Lars Bjork, M.D. 

Department of Diagnostic Radiology 
University Hospital 

S-750 14 Uppsala 14 

Sweden 
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The statistical calculations have been 
performed bv Mr. G. Nilsson, Uppsala. 
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INJECTOR FOR MOVING TABLE-TOP ANGIOGRAPHY 
OF PELVIS AND LOWER EXTREMITIES* 


By PAUL C. HODGES, M.D., az4 JURI V. KAUDE, M.D. 


GAINESVILLE, FLORIDA 


HE best commercial injectors have 

motor circuits which assure reasonably 
predictable injection rates regardless of the 
viscositv of the contrast medium and the 
bore, length and apertures of the catheters. 
They are, however, too large to be hung 
from the moving table-top, and to move 
them manually along the floor in phase 
with the movement of the table-top re- 
quires a third member on the team and ex- 
poses him to more radiation than is desira- 
ble. Furthermore, commercial instruments 
available to us can slow down injection 
time only to 4 or § seconds for £o cc. of con- 
trast medium, whereas up to 10 seconds 
may be required for the filling of peripheral 
vessels in patients with vascular obstruc- 
tion, particularly when it is of unequal se- 
verity on the two sides. The purpose of this 
paper is to describe a motor-driven, self- 
contained injector, 8 inches wide, 19 inches 
long, 6 inches high and weighing 31 pounds, 
which can be attached to the table-top and 
move with it during examination. 


DESCRIPTION OF INJECTOR 


The injector consists of the following 
components (Fig. 1): 

I. A motor-driven screw carrying a ram 
which drives home the piston of a £o 
cc. syringe. 

A variable voltage transformer in the 

A.C. circuit of a rectifier supplying 

D.C. to the armature of the drive 

motor. 

3. An adjustable time delay device which 
can be set to initiate x-ray exposure 
(and associated transport of films and 
table-top) at a predetermined time 
following onset of injection. 

4. A push button on a cord long enough 
to allow the operator to stand behind 


t2 


the protective screen of the x-ray 

machine. On being closed this push 

button initiates injection and when 
held closed continues injection and 
subsequent programmed events. 

An A.C. power cable. 

6. À two conductor cable connecting the 
floating, normally open contacts of 
the time delay device to the x-ray 
control circuits. 

7. A toggle switch which, when thrown in 
one direction, putsthe push button and 
time delay device in circuit and in the 
other direction connects a rocker switch 
for bringing the ram into contact with 
the piston of the syringe preparatory 
to injection and returning it to the 
motor end of the drive screw when a 
filled syringe 1s to be inserted in the 
syringe holder. 

8. Two limit switches which automati- 
cally shut off power to the motor at 
either end of ram travel. 

9. A specially designed 50 cc. stainless 
steel syringe and piston. 


‘ay 


Injection time for 45 cc. of renografin 
76 per cent at room temperature, injected 
through a Kifa Red Thin-Walled catheter 
20 inches long and with 6 apertures, can be 
as slow as 15 seconds (3 cc. per sec.) or as 
fast as 4.5 seconds (10 cc. per sec.) depend- 
ing on the setting of the variable voltage 
transformer, the dial of which is calibrated 
in 7 arbitrary divisions from #1 for "Slow" 
to #7 for "Fast." For a given dial setting, 
the injection rate will be faster or slower as 
viscosity and catheter specifications vary 
from those in the situation cited above. 


SYRINGE AND HOLDER 


After unsuccessful attempts to use con- 


* From the Department of Radiology, University of Florida, Gainesville, Florida. 
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liG. 1. Frontal view of injector. 1. Motor housing. 2. Ram in “Return” position ready for injecting. 3. Cam. 
[t has opened right hand limit switch to stop motor after returning ram to the right hand end of the drive 
screw. 4. Nylon cap to insulate ram from piston. 5. Shank of piston, shown in filled position ready for in- 
jection. 6. Barrel of syringe clamped in position. 7. Nipple for attachment of catheter. 8. Syringe clamp. 9. 
Hinged cover of clamp. 10. Spring latch for holding cover closed. 11. Motor driven time delay device. 12. 
Toggle switch shown in Remote" position ready for injection. 13. Rocker switch, under these conditions 
out of circuit. 14. Motor speed regulator. 15. Push button cable. 16. Time delay contacts cable. 17. A.C. 
power cable. 18. Support used by photographer during taking of this photograph. 


ventional zo cc. glass syringes, first with 
glass pistons then with pistons of teflon and 
finally with metal pistons equipped with 
“O” rings, we reluctantly turned to stain- 
less steel syringe barrels with the “O” 
ring equipped steel pistons mentioned 
above (Fig. 2 and 3). Our reluctance grew 
from a desire to retain, if possible, visual 
control of air bubbles. We are convinced 
now that by careful design of the opaque 
steel barrel, the risk of injecting air has 
been avoided. The nipple for attachment 
of the catheter instead of being centrally 
located is placed at the extreme edge of the 
barrel and a key assures that the barrel can 
be clamped in the holder only with its nip- 
ple in the “down” position (Fig. 4). The 


length of the ram and the location of sy- 
ringe holder and left hand limit switch have 
been arranged so that injection terminates 
automatically before the end of the piston 
reaches the bottom of the barrel with ap- 
proximately 5 cc. of the 5o cc. remaining 
uninjected. Unlike more elaborate commer- 
cial injectors, this one does not allow mo- 
torized filling of the syringe. Instead, one 
attaches a closed cock to the barrel, pours 
in 50 cc. of contrast medium, starts the 
piston into the barrel and then holding the 
nipple upright opens the cock and inserts 
the piston until all air has been forced out 
and bubble-free contrast medium escapes. 
Now the syringe is anchored in the clamp 
with its key in the notch and the nipple, 
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lic. 2. Rear view of injector. S. Drive screw. R. Ram. C. Cam. L. Limit switch. NY. Nylon insulator on ram. 
CL. Clamp with cover open. K. Key on barrel of syringe. N. Notch in clamp to receive key. Only when the 
key is in the notch can the cover of the clamp be closed and this assures that the nipple will be in the 
"down" position, an inch away from possible air bubbles trapped in the upper part of the end of the 
barrel. NI. Nipple for attachment of catheter. I. Insulating base of clamp. B and B. Notched brackets for 
attaching injector to table-top. SU. Support used by photographer during the taking of this photograph. 
Injector shown as at the end of injection with ram driven home and syringe empty except for residual con- 
trast medium of § cc. left in barrel deliberately as precaution against injection of air bubbles. Cover of 
clamp has been opened preparatory to removal of emptied syringe. 


therefore, in the “down” position. The 
cam 1s driven slowly from right to left until 
it makes contact with the shank of the pis- 
ton and drives out a few drops of contrast 
medium. 

Meanwhile a catheter has been intro- 
duced into the vessel and after being 
washed through with sterile salt solution is 
attached to the nipple. When all this has 
been done with care, there is little likeli- 
hood that air bubbles remain in the syringe. 
Such bubbles as may remain will float to 
the upper surface of the horizontal barrel 
approximately an inch above the level of 
the nipple, and as injection proceeds will be 
trapped in the § cc. space left between the 


end of the piston and the closed end of the 
barrel. Six circular graduations on the 
shank of the piston indicate the amount of 
contrast medium in the barrel. When the 
ring closest to the base of the barrel is flush 
with that base, co cc. of contrast medium 
Is present. At the end of motorized injec- 
tion, when the base is flush with a point 
midway between the outermost circle and 
the one adjacent to it, 5 cc. of contrast 
medium remains in the barrel. The alumi- 
num syringe holder is insulated from the 
base by a block of phenolic resin and a ny- 
lon cap on the brass ram insulates it from 
the shank of the piston. As a result, the sy- 
ringe and catheter cannot transmit electric- 
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iG. 3. Syringe barrel viewed from below. B. Barrel. K. Key. NI. Nipple for attachment of catheter. The 
nipple is located at the bottom of the barrel and the key assures that when the barrel is clamped in position, 
the nipple will be in the “down” position. Inside dimensions: Diameter 1.1 inches, length 54 inches. Piston 


) 


travels 345 inches to deliver 5o cc. 


ity to the patient, even in the unlikely 
event of failure of adequate grounding of 
the injector mechanism. 


MAKING THE INJECTION 


By experience the radiologist decides on 
the rate of injection he wishes to employ 
for a particular examination and sets the 
speed regulator accordinglv. He decides 
also on the desired interval between onset 
of injection and start of x-ray exposure 
(usually from 2 to 4 seconds but occasionally 
as long as 7 seconds) and sets the time de- 


lay device for that value. Finally, he throws 
the toggle switch to “remote” to put push 
button and time delav in circuit and makes 
sure that the cock on the catheter 1s open. 
With himself stationed behind the protec- 
tive screen, push button in hand, along 
with an assistant at the M. A. S. control, he 
closes the push button to initiate injection 
and continues to hold it closed until all 
programmed films have been exposed. Now, 
by throwing the toggle switch to “Local” 
and depressing the rocker switch toward 
"Return," he drives the ram toward the 





Itc. 4. Piston assembly. S. Piston shank graduated in 5 divisions of 10 cc. each from o to ṣo cc. P. Piston head. 
O and O. Neoprene “O” rings # 212. Outside diameter 14 inches; inside diameter $ inch; width £ inch. 
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ic. ç. Circuit diagram. Fused “Hot” 115 V. A.C. is connected to: 


One side of a rectifier supplying D.C. to the field of the motor. 

One side of a variable voltage transformer and over its movable contact to a second rectifier providing 
D.C. for the armature of the motor. 

One side of the motor of a time delay device. 

One side of the coil of relay #1 “Inject” and of relay #2 “Return.” (The connection to coil Zt is over N.C. 
contacts A of relay #2 and that to the coil of #2 over N.C. contacts A of relay 41 to prevent accidental 
simultaneous energizing of both relays.) 

"Ground" 115 V. A.C. is connected to: 

The other side of the rectifier supplying the field coil of the motor. 

The other side of the variable voltage transformer. 

One of the two blades of a D.P.D.T. toggle switch. 

When the toggle switch is thrown to “Local” (as shown in the diagram) the push button and time delay 
are out of circuit and the rocker switch energizes relay #1 to drive the ram from right to left or relay #2 to 
drive it from left to right until the respective limit switches open. 

When the toggle switch is thrown to "Remote," "ground" A.C. is removed from the rocker switch and 
placed on one of the push button contacts. The other push button contact is permanently connected to the 
left hand limit switch and over it to the coil of relay #1 and when the toggle switch is at “Remote,” it is 
connected as well to the motor of the time delay device. Closing the push button starts the motor in the 
direction to drive the ram from right to left and at the same time starts the time delay motor. At the end 
of ram travel the left hand limit switch stops the motor but as long as the push button is held closed the 
time delay contacts remain closed and table-top movement, film changing and x-ray exposures continue as 
programmed. 
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right to facilitate removal of the empty 
syringe from the holder. 


FEATURES* 


A 1/20 H.P. 115 v. D.C. Bodine motor, 
which at full voltage develops 1,725 R.P. 
M., drives a stainless steel screw through a 
train of two spur gears which reduce speed 
in the ratio of 3 to 1. The screw (1/2 inch 
diameter, 20 threads to the inch) carries a 
brass nut 3 7/8 inches long which serves 
as aram. Rotation of the ram is prevented 
by a small roller bearing attached to it and 
riding in a slot in the base on which motor 
and other components are mounted. 

There are two rectifiers, one of which 
supplies D.C. of fixed voltage to the field 
of the motor, the other, D.C. of variable 
voltage to the armature. With the toggle 


MECHANICAL AND ELECTRICAL 


* Mechanical and electrical construction and collaboration in 
design by Mr. Charles Rabbit, Mr. Norman Lawrence and Mr. 
Fletcher Stephens of the Bio-Electronics Shop, University of 
Florida, Medical Center, Gainesville, Florida. 
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switch thrown to “Local” the push button 
and time delay device are out of circuit 
and operation of the rocker switch ener- 
gizes one or the other of two A.C. relays, 
the normally open contacts of which supply 
D.C. of appropriate polarity to the arma- 
ture. With the toggle switch thrown to 
"Remote" the rocker switch is out of cir- 
cuit and closing the push button starts 
the time delav device and energizes the 
"Infect" relay. This provides the arma- 
ture with D.C. of a polarity which moves 
the ram from right to left at a voltage 
which makes the injection at the desired 
rate. Ram travel in both directions termi- 
nates when the respective limit switch 1s 
opened by a cam. The details of the various 
circuits are given in the legend for Figure «. 


Paul C. Hodges, M.D. 
Department of Radiology 
University of Florida 
Gainesville, Florida 32601 
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ARTERIOGRAPHY OF THE PELVIS AND 
LOWER EXTREMITIES WITH MOVING 
TABLE TECHNIQUE* 


By O. FRANK AGEE, M.D.,f and JURI KAUDE, M.D.1 


GAINESVILLE, FLORIDA 


S MORE of our population survives 

to an age when atherosclerotic periph- 
eral vascular disorders become increas- 
ingly common and as vascular surgical 
techniques improve, the radiologist 1s pre- 
sented with an ever-expanding number of 
patients in whom it 1s his obligation to de- 
fine precisely the nature and extent of vas- 
cular disease in preparation for definitive 
treatment. Many of these lesions are in the 
legs. 

As in angiography elsewhere in the body, 
when studying leg vessels one attempts to 
depict the entire vascular bed of interest 
with as few injections of contrast material 
as possible. The extreme length of the vas- 
cular bed in the leg precludes conventional 
filming techniques, since it is too long to be 
completely shown on standard size film at 
conventional tube-film distances. Several 
special techniques have been developed to 
surmount this difficulty, and it 1s our pur- 
pose here to describe one method, relatively 
uncommon, which has proven quite satis- 
factory for us. With this technique, the 
x-ray tube and film changer remain sta- 
tionary, the tabletop carrying the patient 
automatically moving between exposures 
to bring successively more distal portions of 
the legs into the field. 


EQUIPMENT 


The examination table is a cardiac cathe- 
terization table (Philips- UGE-3) in which 
the floating top can be connected by gears 
to a small electric motor beneath it, so that 
at predetermined times 1t automatically 
shifts longitudinally about 11 inches (allow- 
ing a 3 inch overlap with the previous 14 
inch square field). There are 4 such move- 


ments, each accomplished in approximately 
1 second, so that the resultant films show 5 
different regions covering an over-all length 
(on film) of about 58 inches.* The control 
box of the mechanism (Philips) calls for a 
predetermined (but variable) number of 
films in each position, table movement be- 
ing actuated by the same control when the 
requisite number of films have been made 
at a given station. During movement a re- 
lay prevents filming, but the instant that 
the table is stationary in a new position, 
filming resumes. A maximum of 30 films 
may be exposed. 

Films are transported by an Elema- 
Schonander 14X14 inch cut film changer, 
the rate of change in any given position be- 
ing controlled by the Schónander mecha- 
nism. We use only the third (and last) mod- 
ule on the Schónander panel for film se- 
quencing, changing the knob by hand dur- 
ing the interval of table-top shift if rate 
changes are necessary. 

The ceiling mounted x-ray tube (0.6— 
1.2 mm. focal spot) is powered by a 1,000 
ma. 3 phase generator; tube-film distance 
is 40 inches. Kilovoltage and milliampere- 
seconds are set on the radiographic control 
panel in the usual fashion, but 3 relays have 
been added to the control stand so that 
during the first 3 table movements the tube 
kilovoltage is lowered a preset amount to 
provide for the diminishing thickness of the 
patient as one films toward the feet; this is 
not adjustable to the individual patient. 
An x-ray tube beneath the catheterization 
table is used for fluoroscopy (Philips 6 inch 
intensifier with Plumbikon television). 


* Approximately 42 inches of the patient when corrected for 
magnification, 


* From the Department of Radiology (Associate Professort and Visiting Assistant Professorf [University of Lund, Sweden]), 
University of Florida Teaching Hospital and Clinics, Gainesville, Florida. 
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CONDUCT OF EXAMINATION 

Unless it is necessary to examine the ab- 
dominal vessels, the patient is positioned 
supine so that the field covers the pelvis 
and the first scout roentgenogram is made. 
Following table motion toward the pa- 
tient's head so that the upper thighs are 
within the field, another exposure is made, 
the sequence continuing until both legs 
have been completely filmed. These films 
are inspected to see if adjustments in ex- 
posure and positioning are necessary. 

A catheter (Red Kifa—#17.887-7) with 
multiple sideholes is introduced 2 the 
Seldinger technique, so that its tip lies in 
the distal abdominal aorta. Usually we 
enter the vascular tree through a femoral 
artery (the "asymptomatic" side), but 
occasionally it is necessary to use an axil- 
lary approach. We have placed the catheter 
tip appropriately in each patient and there 
have been no serious complications of the 
procedure. 

Two test injections of contrast medium 
are then fluoroscopically monitored. The 
first injection confirms a satisfactory cathe- 
ter placement. The second, a larger bolus 
(8—10 cc. of renografin 60 per cent), deter- 
mines flow time (usually 2-6 seconds) from 
the injection site to the popliteal artery on 
the side of maximal interest. One can then 
adjust the standard program for table 
movement to fit the individual. The table- 
top is then repositioned, the patient's feet 
inverted for better demonstration of calf 
arteries, and the patient is fixed to the 
table with a strap to prevent inertial mo- 
tion unsharpness on the films immediately 
following movement. The table-top motor 
IS engaged and with an injection of 4o 66 
of renografin 76 per cent in 4 seconds s (Via- 
monte-Hobbs injector) triggering the initi- 
ation of exposures, serial filming is done. 
Eighteen films are exposed, and after in- 
spection of these for quality and complete- 
ness, the studv 1s terminated. 

Since the unit's automatic exposure re- 
duction 1s preset, it is frequently necessary 
to adjust the mas. during the interval of 
movement. Manual alteration of the film 
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timing also occurs then, and 2 persons are 
necessary at the controls for this brief 
period. 

The timing of table movement and film- 
ing may be varied considerably, but it is 
surprising how frequently our standard pro- 
gram is satisfactory. The 2 main factors 
to consider in programming are as follows: 

1. that filming in the area of the knee 
takes place at a time coinciding with 
that indicated on the test injection; 
the linear flow rate slows towards the 
periphery. 


ty 
. 


The standard sequence of filming and table 
movement is illustrated in Figure 1. 


RESULTS 

Fifty-three patients with suspected distal 
aortic, pelvic, or leg occlusive vascular dis- 
ease were studied. All examinations were 
adequate from the standpoint of surgical 
direction. Radiographically, 23 examina- 
tions were judged excellent (on the basis 
of film quality, visualization of all vessels 
and collaterals to the ankles bilaterally, 
and no repeat injections); 26 were good 
(major vessels from bifurcation to ankle 
seen, but film quality not exceptional and/ 
or more than I injection necessary); and 4 
examinations were poor (without all branch 
vessels and/or collaterals visualized to the 
ankles or 3 injections necessary). 

In 10 patients abbreviated additional 
series of films were necessary, usually to 
better visualize a vessel beyond the pop- 
liteal "trifurcation;" ordinarily, refilming 
could be limited to one leg with a smaller 
bolus of contrast medium injected into the 
appropriate iliac trunk. In over 80 per cent 
of cases a single series sufficed; no patient 
required more than 3 series. 

The average length of time from punc- 
ture to catheter withdrawal was 1 hour, 
depending mainly on catheterization time 
and if studies of vessels other than those of 
legs were also requested (renal angiograms, 
arch studies, etc.). 

Forty patients had at least one area of 
major vessel occlusion above the knee, 
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Fic. 1. This illustration shows in its upper half the relationship of each film position to a typical patient. The 
unshaded vertical strips represent overlapped zones of exposure. The shaded blood vessels of the right leg 
represent the contrast column's placement at the onset of filming in each position, while the left leg shows 
the angiographic coverage to be expected on the last film at each station. 

[n the diagram's lower half (Injection through Exposure Time headings) the horizontal axis is elapsed 
time with shaded areas representing the 1 second delay between exposures during the table shift. The two 
halves are interlinked, in that events occurring during a specific time interval toward the bottom of the 
figure can be related to the patient and the film position depicted directly above. Entries marked with an 
asterisk indicate non-automatic settings requiring manual adjustment. 
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while 38 had at least one area of significant I. coverage from aortic bifurcation to 
disease (11 complete occlusions) in the the foot bilaterally; 

distal aorta, iliac or common femoral arter- 2. contrast medium- disregarding the 
ies (Fig. 2). In 18 patients occlusions were test injections as of little consequence, 
found bilaterally in the arteries of the pel- a single injection; 

vis and/or the thigh and 20 more had bi- 3. film quality exquisite. detail avail- 
lateral disease with severe stenotic seg- able; 

ments. Three patients had onlv one leg 4. reliabilitv— 23 consecutive studies, 
with no possibility of bilateral obstructions. providing the information necessary 


to proceed with the patient's treat- 
ment; and 
5. equipment cost—relatively inexpen- 
The advantages of this method of leg sive, requiring a slight modification of 
arteriography are as follows: an existing angiographic facility. 


COMMENTS 
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The initial advantage listed bears empha- 
sis. Reappraisal of the lesions detected 
establishes the importance of examining 
the distal aorta, pelvis and the leg opposite 
that producing the most severe symptoms. 
Naturallv, it is possible to extend coverage 
higher up 1f desired, so that renal arteries 
may be seen in the early films, although 
runoff will usually extend onlv to about 
the distal calf (Fig. 3). 
The disadvantages are as follows: 


I. hazard— the catheter further reducing 
the lumen of an already significantly 
atherosclerotic vessel: 

film cost—including scout films, 23 
(14X14 inch) films routinely; 
exposure of the examining radiologist 
to radiation during filming. 


t 
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Probably passage of a catheter into the dis- 
tal aorta is more hazardous than 2 separate 
needle punctures, I in each femoral artery. 
We believe that this disadvantage ıs 
offset by the depiction of the distal aorta 
and iliac systems 
rated by the lack of serious complications 
in our series. Film cost is not a major con- 
sideration in view of the potential worth 
of the procedure. Although fewer films 
could be used, reducing the number could 
result eventually in more repeated injec- 
tions. Formerly, the radiologist was ex- 


a conviction corrobo- 
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Fic. 2. This, and all remaining illustrations are com- 
posites of several roentgenograms, linked photo- 
graphically end-to-end for ease of publication. Be- 


cause of slight differences in the over-all density of 


film at one station compared to another, the seg- 
mentation is quite apparent, and it should be 
realized that the length of each “segment,” orig- 
inally equal on the roentgenograms, has been 
artificially altered in this photograph. 

[n this patient, a woman with intermittent 
claudication on the left, the catheter has been 
introduced from the right side with its tip placed 
just above the aortic bifurcation. The considerable 
minification in the illustration makes it difficult to 
appreciate the exquisite vascular detail available, 
but the case does illustrate the utility of bilateral 
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arteriography, since there are long occluded seg- 
ments (2 on the left) of both superficial femoral 
arteries. Despite this extensive disease, the pos- 
terior and anterior tibial arteries could be clearly 
traced down into both feet. 
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l'iG. 3. This hypertensive woman with symptoms of 
distal aortic occlusive disease had no palpable 
femoral pulse, so that the catheter, eventually 
placed with its tip at about the Li-L2 interspace, 
had to be introduced via the left axillary artery. 
After the test injections, a single bolus of 40 cc. of 
contrast material sufficed to show her reasonably 
normal left renal arterv, occlusion of the right 
renal artery with collateral flow distally, and her 
bilateral iliac occlusive disease amply circum- 
vented by numerous collateral channels. Runoff 
beyond the femoral bifurcation was perfectly nor- 
mal down to the feet, although we have not repro- 
duced the entire series. 
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posed to some scatter radiation while man- 
ually moving the floor mounted injector 
in conjunction with the table-top to pre- 
vent withdrawal of the catheter. Bv chang- 
ing to a smaller injector! that is attached to 
and moves with the table-top we have now 
obviated this disadvantage. The radiation 
hazard to the patient is not so important, 
the average age of this group being 58 years. 

In discussing this method of arteriog- 
raphy with other radiologists, we have 
heard considerable dissatisfaction with the 
technique due to difficulty in “following 
the bolus” with roentgenograms; multiple 
injections, even to visualize one side, were 
frequently necessary. We have not found 
this to be a problem, even when occlusive 
disease 1s unilateral and circulation times 
differ in the 2 legs (Fig. 4). We believe that 
there are 2 crucial factors responsible for 
success. First, we prolong injection time to 
at least 4 seconds (or even longer since the 
new mechanical injector! allows it), thus 
giving us a long column of contrast medium 
to allow variation in filming. It 1s apparent 
that under ordinary circumstances the ini- 
tial film will show the entire pelvic vascula- 
ture (2 seconds after the onset of injection), 
and at the completion of injection the first 
region will have been filmed, the patient 
moved, and filming will have commenced 
in the second position (Fig. 1). The second 
insurer of success is knowledge of the cathe- 
ter tip to knee circulation time, informa- 
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lic. 4. This man, with mild claudication on the 
right, was catheterized through the left femoral 
artery. He shows a complete occlusion of the entire 
right common iliac artery. Despite this unilateral 
disease and some slowing in the right side, it is 
clear that our technique provides adequate margin 
of error so that runoff on both sides is seen quite 
satisfactorily down into the feet. 
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tion enabling one to program with assur- 
ance to the popliteal division. Visualization 
of more distal vessels is fairly reliable, and 
since they are not as important clinically, 
a second series may sometimes be omitted 
if the first is imperfect in the calf region. 


SUMMARY 


The moving table technique of angiog- 
raphy, in which the patient 1s automati- 
cally transported through a stationary zone 
of x-ray exposure so as to follow a moving 
contrast material bolus, is well suited for 
the study of vascular beds too long to be 
depicted with conventional techniques. 

Using a single “definitive” injection of 
contrast material through a catheter with 
its tip in the aortic bifurcation area, we 
have adequately shown the vasculature 
from the bifurcation to the feet, bilaterally, 
in over $o per cent of our last 53 patients. 

We have enumerated the factors we be- 
lieve important to success, the major two 
being a long injection time and knowledge 
of the circulation time of contrast medium 
to the knee so that the programming can 
be altered to fit the individual patient. 


O. Frank Agee, M.D. 
University of Florida 

Teaching Hospital and Clinics 
Gainesville, Florida. 32601 


Our thanks to Miss Yvonne Lott, angio- 
graphic technician, and to Mr. Lloyd Geyer, 
Philips’ representative, for their sugges- 
tions on technical matters and conscien- 
tious attention to detail - both sizable con- 
tributions to the success of this technique. 
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A DEVICE FOR SIMPLIFIED FEMORAL 
ARTERIOGRAPH Y* 


By LUIS B. MORETTIN, M.D.,t and McCLURE WILSON, M.D.1 


GALVESTON, 


SEVERAL techniques and devices have 

been designed for the performance of 
arteriography of the femoral vessels. Most 
of the methods or apparatus are either 
cumbersome or expensive.!? 


CONSTRUCTION 

For some time we have been using a 
verv simple cassette-holding device (Fig. 
1). It is constructed of plywood covered 
with laminated plastic (formica) and is 
simple and inexpensive to build. The cut- 
outs for the horizontal and vertical casset- 
tes are so designed as to allow for a 3.5 inch 
overlap of the corresponding film edges. 
The medial border of the horizontal film 
and the lower border of the vertical film are 
exactly 2.5 inches from the centerline of 
the device. This largely eliminates possible 
cross-fogging bv scattered radiation. 

The baseboard measures 58 inches in 
length. This allows sufficient extension to 
reach under the patient's torso, thus avoid- 
ing an uncomfortable sharp edge under the 
patient's lower back. Two roentgen-rav 
tubes are utilized, one in a vertical direction 
for the thigh and the second in the horizon- 
tal direction for the leg (Fig. 2, 47 and B). 
The roentgen-ray beam must be collimated 
to conform exactlv to the film outline. The 
patient is placed straddling the vertical 
cassette-holder (Fig. 3, £ and B). The leg 
Is supported with a radiolucent cushion. 


METHOD 


The femoral arterv is punctured utilizing 
a Cournand type needle. A 5 cc. test dose 
of 60 per cent meglumine diatrizoate is in- 
jected to evaluate the rapidity of circula- 
tion and thus select the appropriate expo- 


TEXAS 





Fic. 1. Cassette holding device. The baseboard is 58 
inches long and 20 inches wide. Two cutouts are 
made in the baseboard and one in the vertical 
plate to accommodate standard 7X17 inch cas- 
settes. All the sides are covered with formica. The 
actual size of the films and their centers are out- 


lined. The critical measurements are: (1) the 
distance from the lower edge of the vertical film 
to the baseboard (2.5 inches); (2) the distance 
from the medial edge of the horizontal films to the 
center axis (2.5 inches); and (3) the overlap of the 
distal edge of the horizontal and proximal edge of 
the vertical films (3.5 inches). 


sure delays. Before the injection, the pa- 
tient is instructed to signal the presence of 
pain or discomfort in the calf region. Fol- 
lowing the test dose, an injection of 25-30 
cc. of 60 per cent meglumine diatrizoate is 
made by hand over a period of approxi- 
mately 2 seconds. The proximal film for the 
thigh is exposed 2-4 seconds after the end 
of the injection. The exposure of the distal 
film for the leg is made to coincide with the 
time of the pain elicited by the test dose. 
The pain is primarily caused by circulation 
through muscular collaterals and is most 
intense at the time of maximum filling 
which may vary from 5 to 15 seconds after 
the end of injection. 


* From the Department of Radiology, University of Texas Medical Branch, Galveston, Texas. 
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Fic. 2. (4) View of the device in place. The vertical beam is centered to the proximal cassette. The horizontal 
beam is centered to the distal cassette. The target-to-film distance is 40 inches. (B) The beams should be 
collimated exactly to the size of the film to avoid fogging. Grid front cassettes may be used with some 
advantage, but are not indispensable. 


RESULIS 


By the use of this device and technique, 
we have noted the following advantages: 

i. The examination can be performed in 
most cases with a single injection, without 
shifting the patient, and without a film 
changer. 

2. The equipment is simple and inexpen- 
sive. 

3. A stationary roentgen-ray tube and a 
portable machine, or two portable ma- 
chines may be used. 

4. It allows for successive examination of 
both legs without moving the patient by 
simply repositioning the roentgen-ray tubes 
and turning around the vertical cassette. 


yy, 
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Fic. 3. (4) Patient in position. The foot is supported 
on a radiolucent foam cushion. (B) Position of leg. 
Note the air gap and the overlap of corresponding 
film edges. 
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Fic. 4. femoral arteriograms demonstrate the visual- 
ization of all the patent vessels and collaterals. 
The roentgenographic detail is good, and there is 


minimal overlap of bone structures. The laminar 


flow pattern can be well appreciated in the lateral 
roentgenogram. 


Luis B. Morettin and McClure Wilson 
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5. The air gap between the patient's leg 
and the vertical film allows for excellent 
roentgenographic detail due to the diminu- 
tion of scatter (Fig. 3, 7 and B). 

6. By examining the distal leg in the lat- 
eral position the terminal branches of the 
popliteal artery are better displayed, avoid- 
ing considerable overlapping by the tibia 
and fibula. 

7. Utilizing the horizontal beam for the 
distal vessels 1t 1s possible to accurately 
evaluate the laminar flow, which cannot be 
done with a vertical beam (Fig. 4). 


SUMMARY 


A simple, inexpensive, easily constructed 
flm holding device for femoral arteriog- 
raphy is described. The technique for its 
use and its advantages are discussed. 


Luis B. Morettin, M.D. 
Department of Radiology 
University of Texas Medical Branch 
Galveston, Texas 77550 
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EFFECT OF CONTRAST MEDIUM ON BLOOD FLOW 
AND BLOOD PRESSURE IN LOWER EXTREMITIES* 


By WOLFRAM DELIUS and UNO ERIKSON 


UPPSALA, SWEDEN 


HE contrast media used in angiog- 

raphy have a strongly vasodilative 
ettect which was first observed clinically 
many years ago." [n animal experiments, 
blood flow changes after injection of con- 
trast or hypertonic solutions have been 
described by several authors,!2:516.22 In 
man, little has been known hitherto about 
the degree of vasodilatation and blood-flow 
Increase in the angiographically investi- 
gated extremities. 

An investigation was therefore per- 
formed, in which blood flow measurements 
were made immediately after the injection 
of contrast medium, and the correlation 
between changes in blood pressure, heart 
rate and blood flow was studied. 


MATERIAL AND METHODS 


The investigations were performed with- 
in the frame of routine angiographies on 
10 patients of ages 37-76 years (7 men, 3 
women). Nine patients were referred for 
angiography because of suspected arterial 
occlusions in one or both legs. One patient, 
who had previously undergone below-knee 
amputation as a result of an accident, was 
examined for specific stump symptoms. Of 
the 10 patients examined, 2 had diabetes 
mellitus and 6 had arterial hypertension 
with a systolic blood pressure exceeding 
165 mm. Hg. The angiographic findings 
in the investigated patients are seen in 
Table 1. 

In order that the evaluation of the angio- 
grams should be unequivocal and easily 
surveyed, the codification introduced pre- 
viously for angiographic findings? was used: 


Grade o=No marked change in the 
lumen 


Grade 1=Marked changes at one or 
several sections within the ar- 
tery but not more than co per 
cent stenosis in the lumen 

Grade 2 —Stenosis of more than ṣo per 
cent 1n one section but not 
total occlusion 

3 —Stenosis of more than 50 per 
cent in 2 or more sections but 
not total occlusion 

Grade 4 — Total occlusion of at least one 

section of the artery. 


Grade 


The following abbreviations were used 
for the individual vessels: AOL=aorta 
lumbalis; AIC =arteria iliaca communis; 
All=arteria iliaca interna; AIE —arteria 
iliaca externa; AFS=arteria femoralis su- 
perficialis; AFP —arteria femoralis pro- 
funda; AP =arteria poplitea; ATA =arteria 
tibialis anterior; ATP =arteria tibialis pos- 
terior. 

Arteriography. In all patients the catheter 
was inserted via the femoral artery by the 
Seldinger technique, after local anesthesia 
at the puncture site. Under x-ray control 
the catheter tip was placed in the abdom- 
inal aorta, § cm. above the aortic bifurca- 
tion. The contrast medium used was usu- 
ally urografin 60 per cent, otherwise uro- 
grafin 45 per cent, urografin 76 per cent, 
isopaque 60 per cent or angiografin 60 per 
cent. A volume of 30 ml. of contrast medi- 
um, at room temperature (23+1°C.) was 
injected by means of an automatic syringe 
(Cisal, Elema-Schónander, Solna) with a 
pressure of § kp./cm.?, using approximately 
1.5 seconds. In 4 patients physiologic sa- 
line was also injected under similar condi- 
tions. 

Blood flow measurement. Venous occlu- 


* From the Departments of Clinical Physiology (Head: G. Ström, M.D.) and Diagnostic Radiology (Head: H. Lodin, M.D.), Uni- 


versity Hospital, Uppsala, Sweden. 


This investigation was supported by grants from the “Deutsche Forschungsgemeinschaft” and from the Swedish Medical Research 


Council (B68-14X-2331). 
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TABLE I 


ANGIOGRAPHIC FINDINGS IN THE INVESTIGATED PATIENTS 





Case No., Age 


Blood Pressure 


Angiographic Evaluation* 


Lett leg 











tyr.) (mm. Hg) Right leg 
js 39 1 30/80 AFS 4 
2. 60 130/80 AIC 1, All 1, AF 3, 
ATA 3, ATP 2 
x, 6g 200, 80 AIC 2, AII 1, AFS 4, | 
AP 1 
4. 69 175/86 AS 4, AFP 2 AP sd 
ATA 1, ATP 1, AF 1 
E; 96 180/88 | AFS 3 AFP 1, AP’ 3. 
| ATP 4, AF 4 
6. $9 120/64 | AIC 1, AFS 4, AP 1 
7, 07 | 145/95 O 
8. 59 190/100 AFS 1, AP r1 
9g. 62 205/85 | AIC 1, AII 1, AFS 4, 
| AP 1, ATA 2, ATP 1 
Ilo. 62 140/80 O 





* For abbreviations, see text. 


sion plethysmography was performed by 
means of a flexibleair-filledsegment plethys- 
mograph as described by Dohn.? The 
blood flow was measured with 10-15 sec- 
ond intervals simultaneously on both 
calves. In most cases the first arterial in- 
flow curve was recorded between 10 and 20 
seconds after the end of the contrast me- 
dium injection. The blood flow capacity on 
reactive hyperemia was determined, as a 
rule, on the day before the angiographic 
examination. For the plethysmographic 
method, reference is made to Graf and 
Westersten,!? and Graf.! 

Bradykinin was infused continuously 
into both external iliac arteries via a 3- 
way stopcock at 9 yg./min. For this in- 
fusion the aortic catheter was moved so 
that its tip was located in the one external 
iliac artery, and a second catheter was 1n- 
serted through the femoral artery of the 
other side until its tip was located in the 
external iliac artery of that side. The 
blood flow was measured up to 7-8 minutes 
following the bradykinin injection. 

The arterial blood pressure was measured 
bv the auscultatory method on the arms; 





O 
AIC LAH 5, AFS 5, APP 3, 
AP 4, ATA 3, ATP 3 
ATIC AIE 4 AL 5, 
AFS 4, AFP 1, AP 1 
AES 4, AFP 2, AP 3, 
ATA 4, ATP 1, AF 1 
AFS 3, AFP 1, AP3, 
ATP 4, AF 4 
AFS 3, ATA 1 
Amputated leg 
AFS 1, AP 1, ATA 4, ATP 4 
AIC 1, AFS 4, AP 1, 
ATP 1 


further, in 7 patients, bv means of the sec- 
ond catheter which was inserted through 
the femoral artery of the other side. 

Measurement of venous tone. In 6 pa- 
tients a teflon catheter was inserted into 
the great saphenous vein at the malleolar 
level, on one or both sides. The tip of the 
catheter was located slightly below the 
lower margin of the measurement cuff on 
the calf, and the increase in venous pres- 
sure was measured simultaneously with the 
volume increase via the plethysmography 
cuff. The relationship between the pressure 
increase and the volume increase (AP/AV) 
during the first 5-10 seconds of venous oc- 
clusion was regarded as an expression of 
venous tone.?! 

For recording, a 6-channel direct writer 
(Mingograph 81, AB Elema-Schonander, 
Solna, Sweden) was used. Transducers and 
manometers from Elema-Schónander were 
used for all pressure measurements. The 
measurement values obtained before the 
injection served as initial values. The blood 
flow is given as absolute values (average 
and standard deviation). Changes in blood 
flow and heart rate are presented as percen- 
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tage values (average and standard devia- 
tion), the initial value being taken as 100 
per cent. 
RESULTS 

1. Injection of physiologic saline. In the 
majority of the extremities, injections of 
physiologic saline into the lumbar aorta 
led to an early and transient increase in 
blood flow (6 injections of physiologic sa- 
line in 4 patients). After injection, the blood 
flow reached a maximum after about 20 
seconds in both calves with a mean peak 
increase of 6.6 ml./100 ml. min. (Fig. 1). 
In 1 patient the peak blood flow occurred 
40-50 seconds after the injection of saline. 
The blood flow reaction was the same in 
extremities with no vascular disease as in 
arteriosclerotic extremities. 


2. Injection of contrast medium. At the first 
two measurements after the injection of 
contrast medium (7.e., within 20 seconds) 
into the lumbar aorta, the blood flow in the 
calf (which is mainly muscle blood flow) 
showed somewhat varying changes, and in- 
creased in half of the patients, while in the 
remaining patients 1t decreased. Between 
20 and 30 seconds after the injection there 
was an increase in all patients compared 
with the initial value. The highest value 
was noted between 30 and 70 seconds after 
the injection (Fig. 1). After 30 seconds the 
blood flow had increased from an initial 
average value of 4.8 (SD 1.8) ml./100 ml. 
min. to 9.8 (SD 4.6) ml./1o0 ml. min. and 
after 60 seconds a maximum value of 12.8 
(SD 3.9) ml./100 ml. min. was observed. 
The blood flow reaction induced by the con- 
trast medium had practically disappeared 
after 2 minutes. The time course and the 
amplitude of the blood flow increase did 
not show any major differences between 
extremities with intact blood vessels (a 
total of 4 injections in 3 patients) and ex- 
tremities with vascular disorders (Fig. 1). 
When the highest blood flow values within 
the whole group of patients were compared 
for injections of urografin 60 per cent, uro- 
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Fic. 1. (4) Average change of calf blood flow after 
the injection of contrast medium (urografin 60 
per cent). Filled circles — extremities with arterial 
obstruction (vertical lines indicate standard de- 
viation). Unfilled circles 2 extremities without ar- 
terial obstructions. Triangles — after the injection 
of physiologic saline. (B) Average changes of blood 
pressure and heart rate after the injection of con- 
trast medium (vertical lines indicate standard 
deviation). Filled/unfilled circles= systolic; dia- 
stolic pressure after contrast injection. Filled/ 
unfilled triangles =systolic/diastolic pressure after 
physiologic saline injection. Filled/unfilled squares 
— heart rate after contrast/physiologic saline (100 
per cent ^ control value before injection). 


grafin 45 per cent, isopaque 60 per cent, 
angiografin 60 per cent, and urografin 75 
per cent, no appreciable difference was 
found. The blood flow reaction to different 
concentrations of a contrast medium was 
further tested (Fig. 2) in a 67 year old pa- 
tient without any stenotic vascular changes 
in the investigated extremity. Urografin 
was injected in increasing concentrations 
(45 per cent, 60 per cent, 76 per cent) into 


] Blood How (calf) 
+ (mi /100mi - min) 


4 
20 1 —— 








liG. 2. Effect of 45 per cent, 60 per cent, 76 per cent 
urografin on calf blood flow in a male patient 67 
years of age without arterial obstruction. 


the lumbar aorta, in the same volume and 
under the same pressure. At all 3 injections 
the peak in blood flow occurred after zo to 
60 seconds, and had approximately the 
same amplitude, increasing from an initial 
value of 4.5 to a value between 19 and 24 
ml./100 ml. min. 

The amplitude of the blood flow reaction 
to contrast media should a priori be ex- 
pected to be dependent, at least in part, 
on the state of the smaller peripheral blood 
vessels. The 3 patients who had the most 
advanced vascular diseases, with long- 
standing severe hypertension (including 2 
with diabetes) and total occlusion in the 
arteries of the lower leg, showed after an 
injection of urografin 60 per cent maximal 
values between 5.5 and 8.0 ml./1o0 ml. 
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tissue min., 7.e., a relatively small blood flow 
increase. 

On reactive hyperemia after arterial oc- 
clusion above the level of the calf, the max- 
imum blood flow in all patients examined 
was higher than the maximum flow follow- 
ing injections of contrast media. The pa- 
tients who had the smallest reaction to con- 
trast medium also had the lowest blocd 
flow during reactive hyperemia, and con- 
stituted the group with most advanced 
vascular disease. In the other patients no 
relation was found between the magnitude 
of the blood flow increase during reactive 
hvperemia and that after the injection of 
contrast media. 


3. Infusion. of bradykinin. The sustained 
vasodilative effect of bradykinin, which 
was given intra-arterially at a dose rate of 
9 ug. /min. in order to obtain better arterio- 
graphic visualization of the distal vascular 
regions, was larger in 1 case and smaller in 
2 cases compared with the peak vasodila- 
tive effect of contrast media (Table 11). 


4. Influence of contrast medium on veins. 
Assuming that during the first 5-10 seconds 
after a venous occlusion the pressure and 
volume rise linearly, an evaluation can be 
made of changes in venous tone by changes 
in the ratio AP/AV. On injection of phys- 
iologic saline no definite changes in AP/ 
AV were noted, while 3 consecutive in- 


TABLE II 


THE VASODILATIVE EFFECT OF CONTRAST MEDIUM COMPARED WITH THE VASODILATIVE EFFECT OF BRADYKININ 





Maximal Flow After 














Rest-flow P ousmse E ie: | Injection of Bradykinin 
Case — - - — — ————— - —|— c —— — 
No. Right calf | Left calf Right calf Left calf Right calf Left calf 
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jections of contrast medium resulted in a 
significant decrease in the ratio (thus in 
venous tone), with a minimum value 40- 
60 seconds after the injection (Fig. 3). This 
means that the peak vasodilation due to 
the effect of contrast medium seems to take 
place simultaneously on the arterial and 
venous sides. 


c. Arterial blood pressure. The blood pres- 
sure measured in the common iliac artery; 
ie., distally to the site of injection of the 
contrast medium, decreased below the ini- 
tial value both after injection of physio- 
logic saline and after injection of contrast 
medium. With both forms of injection the 
decrease in the svstolic blood pressure was 
somewhat greater than that in the diastolic 
blood pressure. In comparison with the de- 
crease after the contrast medium injection, 
the decrease after injection of physiologic 
saline was small, both in amplitude and du- 
ration. The decrease in blood pressure after 
injection of physiologic saline, measured 1n 
5 extremities, was most marked after 10 
seconds and amounted to 13 per cent of 
the initial value (SD 5.8 per cent) systolic 
and 11.5 per cent (SD 6.6 per cent) diastol- 
ic. After 20 seconds the initial value was 
regained. After injection of urografin 60 
per cent the blood pressure decrease was 
most marked after 20-25 seconds. The sys- 
tolic pressure then had decreased by 25.2 
per cent (SD 5.3 per cent) and the diastolic 
by 13.2 per cent (SD 4.7 per cent). The re- 
turn to the initial value took place slowly 
and only in 1 case was this value regained 
within 2 minutes. The most pronounced 
blood pressure fall, amounting to 50-60 
mm. Hg systolic, was observed in 2 pa- 
tients under antihypertensive therapy. 

Immediately after the injection of con- 
trast medium a transient blood pressure 
increase (lasting about 5 seconds), amount- 
ing at the most to 12 per cent, was observed 
in a few cases. 


6. Heart rate. During the first few seconds 
after injection of physiologic saline or con- 
trast medium the heart rate in most pa- 
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Fic. 3. Effect of physiologic saline injection (unfilled 


circles) and of contrast medium injection (filled 
circles and triangles two different contrast media 
of 45 per cent) on the ratio AP (venous pressure, 
mm. Hg) to AV (calf volume, ml./100 ml.) in a 
male patient 65 years of age with arterial ob- 
structions in both legs (Case No. 3). 


tients decreased somewhat. The minimum 
value was noted 5 seconds after the injec- 
tion. Compared with the initial value (100 
per cent) the heart rate after injection of 
physiologic saline decreased to 98.4 per 
cent (SD 8.5 per cent) and after injection 
of urografin 60 per cent to 94.4 per cent 
(SD 14.8 per cent). These transient and 
fairly small decreases were followed imme- 
diately by a pronounced increase. After 
physiologic saline a maximum increase to 
113 per cent (SD 7.5 per cent) was noted 
only 15 seconds after the injection. After 
injection of urografin 60 per cent a maxi- 
mum heart rate of 124 per cent (SD 13.6 
per cent) was reached after 30 seconds. The 
heart rate regained the initial value within 
60—70 seconds after injection of physiologic 
saline, but after injection of urografin there 
was still a pronounced increase over the 
initial value after 2 minutes (Fig. 1). 


DISCUSSION 


A decrease in the peripheral vascular 
resistance after intra-arterial injections of 
contrast media is well known. That con- 
trast medium has a very pronounced vaso- 
dilative effect which cannot be eliminated 
even by strong vasoconstrictors, e.g., nor- 
adrenaline, is known from experimental 
studies on animals. The high osmolarity 
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of the contrast medium is certainly a factor 
of importance for the vasodilative effect. 
Melander e£ a/J3 observed a considerable 
increase in the muscle blood flow after i1- 
tra-arterial infusion of different hypertonic 
solutions and considered this to be due to 
an inhibition of the vascular muscle tone. 
According to Johansson er al. a decrease 
of the vascular cell volume 1s associated 
with inhibition of smooth muscle activity 
due to changes in ionic membrane perme- 
abilitv. The release of potassium or ATP 
from the erythrocytes after the injection of 
contrast medium has also been discussed as 
a responsible mechanism for vasodilata- 
tion.!*:1? 

The pain occurring on injection of con- 
trast medium is probably not the cause of 
the increase in blood flow in the extremities. 
Even in angiocardiographies in anesthe- 
tized patients an increase in the peripheral 
blood flow can be observed.* 

Experimental studies on animals have 
shown that increasing hypertonicity is ac- 
companied by an increase in the blood flow. 
Dose-response curves have demonstrated 
that the greatest vasodilatation 1s obtained 
at higher concentrations, between 50 and 
so per cent. When lower concentrations 
are used (22-35 per cent) the vasodilative 
effect declines. The above-mentioned vaso- 
dilative effects of contrast medium were in 
general confirmed by the present results. 
The range of contrast concentrations was 
not of influence. The differences in blood 
flow reactions to different contrast medium 
concentrations noted 1n interindividual 
comparisons are probably mainly due to 
differences in the reaction capacity of the 
individual vascular regions and perhaps the 
hydration status. ? It may therefore be 
concluded that with an injected volume of 
30 ml., a concentration as low as 40-45 per 
cent will probably induce the greatest pos- 
sible vasodilative response. 

It was unexpected that after the injec- 
tions of contrast medium there was, on the 
average, not any large difference in ampli- 
tude or time course for the blood flow re- 
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action between the “healthy” and the “‘ar- 
teriosclerotic" vessels. This can probably 
be explained by the fact that in many pa- 
tients with occlusions in the superficial 
femoral arterv, the arteries of the lower leg 
may be only slightly or even not at all 
arteriosclerotically changed, and good col- 
laterals may therefore give an almost nor- 
mal circulatory capacity. The clearly de- 
creased blood flow reaction in those pa- 
tients in whom the vascular changes were 
most pronounced and also had extended to 
the peripheral vessels supports this expla- 
nation. Bradykinin usually has a relatively 
greater vasodilative influence than contrast 
on blood vessels with a high reaction capa- 
city than on those with a low capacity. 
Thus, in cases where the vascular capacity 
was greatly diminished, the vasodilative 
effect of bradykinin was often small com- 
pared with that produced by the contrast 
media. Similar observations with the use of 
bradykinin in peripheral vascular investi- 
gations were made by Erikson.*? A redis- 
tribution of the blood to more proximal 
vascular areas (proximal "steal syndrome") 
and also a reduction of the perfusion pres- 
sure distal to the vascular occlusion because 
of insufficient collaterals can explain these 
observations.?* 

The transient blood flow increase ob- 
served immediately after the injection of 
physiologic saline cannot be explained by 
the momentary, passive blood-pressure in- 
crease but should depend on vasodilatation. 
This is a well-known effect in animal experi- 
ments. A vascular autogenic back-reaction 
or a humoral effect through release of po- 
tassium and ATP as explanations, whereby 
vasodilatation can occur, have been sug- 
gested. 

The simultaneous measurements of blood 
flow, blood pressure, and heart rate made it 
possible to analyse the time relationship 
between the hemodynamic changes after 
the injection of contrast medium. The 
following is a probable picture of the causal 
relationship. 

The very short-lasting increase in blood 
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pressure observed in some cases during a 
few seconds immediatelv after the injection 
was probably, in agreement with the find- 
ings of Lin eż al. associated with the pres- 
sure at which the contrast medium was 
injected into the aorta. À baroreceptor re- 
flex could explain the simultaneous decrease 
in heart rate. Subsequentlv, the peripheral 
vasodilatation induced bv the contrast me- 
dium, and possibly also by autogenic and 
humoral factors, leads to increased local 
blood flow and a fall in blood pressure 
which reached its maximum 20-25 seconds 
after the injection. At the same time there 
was an increase in the heart rate, due to a 
baroreceptor reflex and possibly a cardiac 
effect of the contrast medium. The effect of 
the arteriolar vasodilatation was partly 
masked by the fall in perfusion pressure, 
especially in patients with advanced vas- 
cular disease. 

It was to be expected that the vasodila- 
tive effect of the contrast medium would 
also affect the venous side. Although with 
some reservation in consideration of the 
method used, we believe that in view of the 
reproducible changes in the venous tone 
after the contrast medium injection, this 
assumption 1s probable. 


SUMMARY 


During routine arteriographies in 10 pa- 
tients with suspected vascular disease, the 
influence of arterially injected roentgen con- 
trast media on the blood flow in the calf, 
the blood pressure in the common iliac 
artery and the heart rate were studied. 

The most important hemodynamic 
changes occurred within 20-30 seconds after 
the injection of the contrast medium (usu- 
ally urografin 60 per cent) into the lumbar 
aorta. The svstolic blood pressure then 
decreased, on the average, by 25 per cent 
and the diastolic by 13 per cent. The heart 
rate increased by about 20 per cent. 

The greatest blood flow increase (by 100- 
155 per cent) occurred between 30 and 70 
seconds after the injection of the contrast 
medium. 
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The vasodilative etfect of the contrast 
medium was compared with the effect of 
physiologic saline and bradykinin. 

Wolfram Delius, M.D. 


Department of Clinical Physiology 

The University Hospital 

Uppsala, Sweden 
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IMPROVED TECHNIQUE OF LYMPHATIC 
CANNULATION FOR LYMPHOGRAPHY* 


EXPERIENCE WITH 300 CASES 


By EDDY C. K- TONG, M.D.f 


NEW YORK, NEW YORK 


INCE the introduction by Kinmonth 

et al. in 1955,8 Ivmphography or lym- 
phangiography has been used increasingly 
in the field of cancer therapy, and has be- 
come an important part of the radiologic 
armamentarium. However, cannulation of 
a minute lymphatic vessel, the essential 
part of the procedure, 1s not so easy or 
simple. Consequently, many techniques 
and methods for lymphatic cannulation 
have been described in the literature. This 
study reports the experiences gained with 
the use of a special lymphatic supporter 
and shaped catheter in performing over 300 
lymphographies. 


MATERIAL AND PROCEDURE 

In a period of 5 years at the New York 
Universitv-Bellevue Medical Center and 
the Brooklyn-Cumberland Medical Center, 
a total of 315 lymphographies was per- 
formed on an equal number of patients 
with various cancers, or edema of the ex- 
tremities from various etiologies. 

Usually no premedication is required. 
However, in extremely apprehensive pa- 
tients, 5-10 mg. of valium or 50 mg. of 
demerol were given intramuscularly about 
15 minutes prior to the procedure. Follow- 
ing sterilization and draping of both feet, 
patent blue V (alphazurine 2-G) solution, 
prepared by mixing the powder with 1 per 
cent procaine to a concentration of approxi- 
mately 2-4 per cent, is injected subcuta- 
neously into the interdigital spaces between 
the first and second toes and between the 
third and fourth toes in quantities of 0.5 


cc. at each site. Under local anesthesia, a 
transverse incision about 2 cm. in length is 
made across the visualized lymphatic ves- 
sel, approximately 2 fingers below the 
ankle joint. After the dermal layer 1s opened, 
the subcutaneous tissue is dissected in a 
longitudinal direction with a sharp pointed 
curved mosquito hemostat clamp to expose 
and isolate the lymphatic vessel. A special 
lymphatic supporter or elevator, made 
from the commercial metal infusion speed 
adjuster (Fig. 1) is placed under the vessel. 
Further dissection to remove all perilym- 
phatic fatty and connective tissues 1s ac- 
complished. The lymphatic vessel 1s then 
incised with a sharp end scalpel blade No. 
1 1forapproximately one-half of itsdiameter, 
following the maximum distention by press- 
ing the proximal end of the vessel with the 
left index finger and massaging the lymph 
cephalad with the left thumb (Fig. 2). 
Slight force is applied to ensure opening 
the vessel with the first initial incision. A 
preshaped polyethylene catheter (B-D No. 
6101, inner diameter o.o1o inch; outer 
diameter 0.024 inch), whose end has been 
stretched and cut to produce a 30 degree 
angle (Fig. 3), is gently slid into the lym- 
phatic lumen through the opening. A mag- 
nification eve glass 1s occasionally needed 
to assist in the insertion into extremely 
small vessels. The vessel is pulled slightly 
toward the toes with the supporter while 
the catheter is being inserted (Fig. 4). The 
catheter is pushed as far as possible and 
then secured by two 4-0 silk threads which 
have been threaded under the lymphatic 
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lic. 1. Sketch showing the appearance of the com- 
mercial metal infusion speed adjuster. The lym- 
phatic supporter is made by cutting the speed 
adjuster, with scissors, into two halves longitudi- 
nally as indicated by the dotted lines (arrows). The 
left end with a large curvature is used to slide 
underneath the lymphatic vessel, while the right 
broad surface carving with grooves is used as a 
support for cutting open the vessel. 


vessel at the time when the lymphatic sup- 
porter is placed in position. One ligature is 
placed just above the level of insertion, and 
the other below the tip of catheter. To test 
the reliance of the cannulation, a small 
amount of normal saline is injected into the 
catheter through a No. 30 gauge needle 
which was connected to the catheter when 
the catheter was being shaped. The absence 
of leakage of saline and a feeling of resis- 
tance indicate the perfect cannulation. The 
skin incision is then closed with 4-0 silk or 
nvlon thread, and the catheter is further 
secured by adhesive plaster to prevent ac- 
cidental pulling. 
RESULTS 

Of the 315 lymphographies performed, 6 
were considered as failures. One patient was 
an 11 year old girl with Hodgkin’s disease 
and unusually hypoplastic lymphatic ves- 
sels; the remaining 5 had chronic lymphatic 
obstruction with elephantiasis of the lower 
extremities, The vessels were adherent to 
the thickened fibrotic skin and were broken 
during the dissection. 

No serious complications were encoun- 
tered, although delaved healing of the 
wound was trequently seen in those patients 
with lymphatic obstruction with lymph- 
edema. In 2 patients, lipiodol embolism was 
detected in both peripheral lung fields fol- 
lowing the lymphography. The densities 
disappeared completely in approximately 2 
weeks. 
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Local extravasation of the contrast me- 
dium seldom occurred. The test injection 
of normal saline was found to be valuable 
and accurate in determining the security 
of the cannulation. 


DISCUSSION 


Although various methods for lymphog- 
raphy have been reported, —®810-1 only 2 
basic techniques for cannulation of the 
lymphatics are employed; namely, the use 
of a needle or the use of a polvethylene 
catheter. The soft catheter is preferred to 
the sharp end metal needle to minimize the 
risk of overpuncture resulting in extralym- 
phatic injection. 

The primary difficulty in successful can- 
nulation is related to the flexibility and the 
small caliber of the lymphatics. This may 
be overcome by stretching and distending 
the vessel. With the use of a supporter, the 
vessel is automatically elevated and stretched. 
The diameter of the vessel is increased when 
its proximal end is compressed with the 
index or middle finger and the Ivmph fluid 
is driven cephalad with the thumb. AL 
though the vessel may also be stretched by 





l'1G. 2. Sketch demonstrating the technique of dis- 
tending the lymphatic vessel. With the use of a 
supporter, the vessel is elevated, stretched and 
fixed. The proximal end of the vessel is compressed 
with the index finger to stop the lymph flow, and 
the lymph fluid is driven cephalad with the thumb 
by squeezing and milking the distal vessel in the 
direction as shown by the arrow. The short line on 
the left side of the vessel indicates the location and 
extent of the opening that will be made by a sharp 
cut with a No. 11 scalpel. 
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applying traction to an underlying thread, 
the left hand, while doing so, is not avail- 
able to distend the vessel. With the aid of a 
supporter, the vessel is opened by a sharp 
scalpel during its maximum distention. This 
Is much easier and safer than opening with 
scissors a narrow vessel that is stretched by 
thread. In addition, the supporter main- 
tains the opening in the same position, 
which in itself aids in the cannulation of 
the catheter. 

Stretching the end of the catheter reduces 
both its outer and inner diameters, making 
the tip of the polyethylene tube smaller. 
While this maneuver may not be necessary 
for cannulation of large vessels, it is ex- 
tremely useful for insertion into small 
lymphatics. A 30 degree angle further facil- 
itates insertion of the tube through a tiny 
opening. 

Insertion into a perilymphatic pocket, 
the most common failure in cannulation, 
usually results from an insufficient dissec- 
tion and/or an inadequate opening of the 
vessel. Direct sponging of the vessel during 
the procedure may elicit spasm, and should 
be avoided. The surgical field may be 
cleansed by bathing with normal saline 
solution. 

The use of 2 ligatures to tighten the 
catheter, as recommended in this study, has 
many advantages. It yields a far more secure 
immobilization, preventing slipping of the 
catheter, stops leakage of the contrast 
medium, and hinders overpuncture of the 
vessel by keeping the catheter in the same 
direction as the vessel. 





Fic. 3. Sketch showing preparation of the catheter. 
The polyethylene tube is stretched gently with a 
hemostat clamp to reduce its diameter and is cut 
across to produce a 30 degree angle as indicated by 
the dotted line. 
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FrG. 4. Sketch illustrating the technique of cathe- 
terization. After incising the vessel, the catheter is 
slid into the lumen. The left hand holds the sup- 
porter and pulls gently distally to facilitate the 
insertion. 


A transverse incision is preferred to a 
longitudinal one, since it often exposes more 
than one lymphatic vessel and permits 
cannulation of 2 or 3 vessels, when neces- 
sary, without making another new incision. 
Secondly, a transverse incision parallels the 
physiologic skin folds of the foot, thus pro- 
ducing less impairment of flexibility of the 
skin when a scar forms from the incision. 


SUMMARY 


Over 300 lymphographies were success- 
fully performed with a technique using a 
shaped catheter and lymphatic supporter. 

The procedure and the common causes 
of failure in cannulation of the lymphatic 
vessel are described and discussed. 


Department of Radiology 
Brooklyn-Cumberland Medical Center 
121 De Kalb Avenue 

Brooklyn, New York 11201 
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THE VALUE OF POLAROID RADIOGRAPHY 
TODAY—A REAPPRAISAL* 


By DONALD W. DEPOTO, M.D.,t and MAUVINE R. BARNES, M.D.1 


PHILADELPHIA, PENNSYLVANIA 


gg application of the Land rapid dry 
photographic method in the field of 
Radiology was first described in 1951. Since 
that time, improvements in Polaroid film 
quality make reassessment of its value per- 
tinent, especially in view of the advent of 
the go second processor. 


HISTORICAL DEVELOPMENT 


In 1947, Land described a method of 
photographic processing which produced a 
positive print within 1 minute inside a 
camera.* The advantage of immediate visu- 
alization of the developed print made its 
value in surgical and emergency situations 
obvious. In 1951, Robbins and Land’ de- 
scribed the radiographic use of this rapid 
method. Enthusiasm for the process, how- 
ever, was limited by certain disadvantages. 
Since the film was paper-backed, it could 
be viewed only by reflected light, resulting 
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Fro. 1. The Polaroid radiograph is adequate in de- 
tail to evaluate the common duct for calculi. 
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Fic. 2. The proper positioning of prosthetic devices 


can be determined while in the operating room us- 
ing Polaroid radiography. 


in some loss of density range and image de- 
tail. In addition, the x-ray exposure factors 
were greater than for conventional film. 
As research and development proceeded 
a new film pack, Polaroid 3000X, became 
commercially available in 1962 for x-ray 
use. A satisfactory radiograph could then 
be produced with 14 to 14 of the radiation 
exposure? required for standard radio- 
graphs. Several papers described the use of 
this process in diagnostic and operative 
procedures in the early 19605.55:5.6,8—10 
Still a more versatile film was sought and 
in 1966 the TLX film pack was developed. 


* From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania. 
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Fic. 3. Polaroid radiographic detail permits visual- 
ization of opacified lymphatics during lymphogra- 
phy. 


TLX 


The new Polaroid radiographic film type 
TLX (TransLucent X-ray) has a translu- 
cent polyester film base and a single sur- 
face emulsion. The necessary processing 
reagents, in the form of a viscous jelly, are 
contained in a thin pod attached to the 
leading edge of the film pack. A special 10X 
12 inch cassette with a plain or grid front 
is used for the film. This cassette contains a 
single interchangeable intensifying screen. 
The cassette and small portable light 
weight processing unit are day-light load- 
ing. 

After the exposure is made with standard 
radiographic equipment either stationary 
or portable, the cassette is placed in the 
processor. The film is automatically re- 
moved from the cassette and within 45 
seconds the film is ready to be viewed. 
After viewing, the film can be coated to 
ensure permanency of the radiograph. 
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ADVANTAGES OF TLX 


Several important advantages have been 
incorporated into the new TLX as com- 
pared with the previously available Pola- 
roid radiographic film packets. For the first 
time, because of the translucent polyester 
base, the film can be viewed by transmitted 
light. In addition, because it is a positive 
print, it can still be viewed by reflected 
light thus making it possible to obtain max- 
imum information from a film, even when 
somewhat underexposed. 

The new TLX has considerably im- 
proved image detail. This improvement has 
allowed the radiologist to use Polaroid 
films as the definitive study in many proce- 
dures. The exposure latitude of TLX is 
comparable to most wet process radio- 
graphs available today. A satisfactory 
"one-shot" radiograph in the operating 
room 1s easily obtained. 

TLX is a high speed film (3,000 ASA 
equivalent) and is faster than most wet 
process films. Ás a result of this sensitivity, 
it has been shown that exposures can be 
made with about half the radiation re- 
quired for conventional x-ray films. 


PRACTICAL APPLICATIONS 


At the present time, Polaroid radiog- 
raphy plays an important part in the nor- 
mal everyday operations of the Hospital 
of the University of Pennsylvania. In the 
operating and casting rooms, both the 
orthopedist and neurosurgeon rely on its 
use, since standard fluoroscopy is not 
available. 

Polaroid radiographs are used to evalu- 
ate fracture reduction and extremity fixa- 
tion. The verification of needle position 
in diskography and biopsy procedures in- 
volving the spine is easily obtained. 

Neurosurgeons have utilized the process 
during stereotactic procedures and in her- 
niated disk surgery. Often the general sur- 
geon has used Polaroid radiographs for 
operative cholangiograms. 
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In the Radiology Department, the Pola- 
roid radiograph is used chiefly as a scout 
film prior to the exposure of standard radio- 
graphs. At present, Polaroid radiographs 
are used to determine: (1) needle position 
in carotid arteriography and other angio- 
graphic procedures; (2) catheter needle 
position in peripheral lymphangiography; 
and (3) adequacy of ventricular filling dur- 
ing pneumoencephalography. During mye- 
lography, a cross-the-table horizontal beam 
lateral Polaroid radiograph 1s a part of the 
routine study. 


CONCLUSIONS 


Today with the introduction of the go 
second processor, the advantages of Pola- 
roid radiography might be questioned. 
However, the need for a darkroom to load 
and unload cassettes continues to be a lim- 
iting factor with the go second processor 
in rapidly obtaining a fully developed x 
ray film in operative and emergency situa- 
tions. The completely mobile processing 
unit for the Polaroid radiographs enables 
the radiologist to use the procedure both 
in the operating room and at the bedside. 
In the Radiology Department, the availa- 
bility of Polaroid radiography serves to im- 
prove the efficiency and accuracy of many 
procedures. 

Improvements in the Polaroid TLX film 
include dual visualization by reflected or 
transmitted light, improved detail, higher 
contrast, and extended exposure latitude. 


ey 
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With speed and simplicity of processing, 
Polaroid radiography is one of the major 
advances today in film design. 


Mauvine R. Barnes, M.D. 

Department of Radiology 

Hospital of the University of Pennsylvania 
3400 Spruce Street 

Philadelphia, Pennsylvania 19104 
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THE SEVENTIETH ANNUAL MEETING OF THE 
AMERICAN ROENTGEN RAY. SOCIETY 


T Seventieth Annual Meeting of the 
American Roentgen Ray Society was 
again held at the Washington-Hilton Hotel, 
Washington, D. C., from Tuesday, Septem- 
ber 30, through Friday, October 3, 1969. 

At 8:30 A.M. Tuesday, President Stephen 
W. Brown, of Augusta, Georgia, officially 
called the meeting to order. Immediately 
thereafter outgoing President Brown, as- 
sisted by Dr. Eugene Van Epps, Albuquer- 
que, New Mexico, Chairman of the Execu- 
tive Council, installed Dr. James C. Cook 
as the incoming President of the Society. 
In so doing, President Brown, with the aid 
of beautiful lantern slides in color, gave an 
appropriate description of the symbolic 
Pfahler gavel, fashioned from a mastodon's 
tooth recovered from Alaskan glacial 1ce, 
and the working Erskine gavel made from 
memorabilia of Róntgen, Coolidge and 
Snook. Concluding the ceremony outgoing 
President Brown pinned on Dr. James C. 
Cook, the traditional gold emblem of the 
Society engraved "President of the Ameri- 
can Roentgen Ray Society." 

President Cook, as his first function, re- 
mitted to Dr. Stephen W. Brown, the Past 
Presidents’ Book, inscribed with his name 
and containing a list of all Past Presidents, 
as well as color photographs of the historic 
Pfahler and Erskine gavels. He then gave 
his Inaugural Address on "In Union There 
is Strength," which is published itn extenso 
as the leading article in this issue of the 
JouRNAL, 

In his Inaugural Address, President 
Cook skillfully traced the history of the 
Society from the earliest days by quoting 
from the American X-Ray Fournal of 1901, 
the following statement: “If we are a fra- 


ternity, then in union there is strength. 
Each member 1s strengthened by the 
strength of the whole.” One of the strong- 
est uniting factors of the fraternity of 
radiologists has been the Annual Meeting 
of the American Roentgen Ray Society. 
Throughout the 7 decades of these Annual 
Meetings, important contributions have 
been made by many individuals. Some were 
helping by scientific presentations, either 
orally or in the form of exhibits, others by 
teaching in the Instruction Courses. Still 
others contributed to the support of the 
Annual Meetings by the preparation of the 
excellent Technical Exhibits, which aided 
so much in bringing together the members 
of the Society for exchange of information 
and knowledge. 

In reviewing the phenomenal growth of 
the Technical Exhibits, President Cook, 
who himself has been the Manager of the 
Annual Meetings for more than one decade, 
paid the highest tribute to Mr. Clifford 
L. Sherratt, Honorary Member of the So- 
ciety. 

An innovation of this year’s Annual 
Meeting program was the introduction by 
President Cook of the presentation of sev- 
eral papers chosen by some of the sub- 
specialty Societies as material of greatest 
interest to all radiologists. These papers 
were well received and it is hoped that 
they will continue to be part of the Annual 
Meetings in the future. For as President 
Cook concluded, “The strength of the 
‘fraternity’ of radiologists in the ‘ad- 
vancement of medicine through the science 
of radiology’ will be increased by uniting 
the dynamic achievements of its present 
minds with the applicable ‘know how’ 
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from the various subdivisions of its mem- 
bers. There is no better place for this 
‘anion’ to manifest itself than at the An- 
nual Meeting of the American Roentgen 
Ray Society, which has developed strength 
through the united effort of so many, ‘For 
in Union There is Strength’.” 

The First Scientific Session began at 
8:556 A.M. Tuesday with President James 
C. Cook in the Chair. Paper r was the 
Special Award Paper of the Society for 
Pediatric Radiology, which was selected the 
preceding day by the Society for Pediatric 
Radiology as being of greatest interest to 
all radiologists. Its authors were Lionel W. 
Young, M.D., and David Smith, M.D., of 
Rochester, New York, and its title, "Resid- 
uums to Pneumonia of Atypical Measles: 
A Solitary Pulmonary Nodule.” In this 
Award Paper the authors stated that of 10 
cases of atypical measles followed at the 
University of Rochester, 9 had pneumonia, 
8 of which have shown a residual pulmo- 
nary nodule in follow-up roentgenograms. 
In 2 cases the nodules have persisted for 
over 22 months. This residuum to pneu- 
monia has not been observed following 
pneumonia of typical measles, so that the 
finding must be added to the list of differ- 
ential diagnosis of a solitary pulmonary 
nodule. This Award Paper was followed by 
10 additional papers, of which 6 dealt with 
pediatric subjects, 2 with renal problems, 1 
with irradiation of the pituitary gland and 
base of skull in histocytosis X, and 1 with 
the nevoid basal cell carcinoma syndrome. 

On Tuesday evening the Caldwell Lec- 
ture was given by J. Scott Dunbar, M.D., 
F.R.C.P. (C), Professor and Chairman of 
the Department of Diagnostic Radiology, 
McGill University, Montreal, P.Q., Can- 
ada; and Director of the Department of 
Radiology, Montreal Children's Hospital, 
Montreal, P.Q., Canada. The title of his 
Lecture was "Upper Respiratory Tract 
Obstruction in Infants and Children." 
Doctor Dunbar, who is one of the foremost 
Pediatric Radiologists of the world, gave a 
brilliant Lecture delivered with clarity and 
profusely illustrated with still roentgeno- 
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graphic slides and beautifully composed 
ciné films. 

Dr. Dunbar was introduced by his long- 
time friend and Associate Dr. Robert G. 
Fraser, Radiologist-in-Chief of the Depart- 
ment of Diagnostic Radiology, Royal Vic- 
toria Hospital, Montreal, P.Q., Canada; 
Professor of the Department of Diagnostic 
Radiology, McGill University, Montreal, 
P:Q,, Canada: and currently the President 
of the Association of Radiologists of Can- 
ada. The introduction of Dr. Fraser and 
the Caldwell Lecture of Dr. Dunbar will 
be published in the March 1970 issue of the 
JOURNAL. 

At the conclusion of the Lecture, Presi- 
dent Cook presented to Dr. Dunbar the 
Caldwell Gold Medal, the highest recogni- 
tion of the Society for meritorious scientific 
achievement. 

The Second Scientific Session was started 
at 8:30 A.M. Wednesday, with Dr. Seymour 
E. Ochsner, New Orleans, Louisiana, First 
Vice-President, in the Chair. At this session 
13 papers were presented on various sub- 
jects. Paper 13 was the Award Paper of the 
American Radium Society. Its title was 
“Chemotherapy of Malignant Tumor,” 
delivered by Dr. C. Gordon Zubrob of 
Bethesda, Maryland. In this paper Dr. 
Zubrob stated that tumor susceptibility to 
chemotherapy seems to be contingent on 
growth rate. Examination of growth kinet- 
ics reveals that slow growing drug resis- 
tant tumors have few cells in the mitotic 
cycle, while drug susceptible fast growing 
tumors have a large proportion of cells in 
mitotic cycle. Current drugs have been dis- 
covered by study of these effects in fast 
growing animal tumors. Attention is now 
focused on drug effects in slow growing 
animal tumors. Other papers were on occu- 
pational acro-osteolysis, breast cancers 
found on repetitive mass screening, xero- 
radiography, evaluation of metastatic car- 
cinoma of the prostate by serial bone scan- 
ning, 3 papers on tomography or tomos- 
copy, I paper on television image pro- 
cessing, 2 papers on retropharyngeal lesions 
and laryngography of benign lesions, 1 
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paper on inferior vena caval thrombosis 
and 1 paper by E. Dale Trout and his as- 
sociates on beam quality measurement in 
diagnostic roentgenology. Considerable in- 
terest was created by Paper 17, titled 
“Times Sequence Tomography in Arteri- 
ography of the Pancreas,” by H. Herlinger, 
M.D., of St. James’s Hospital, Leeds, Eng- 
land. The author presented a serial tomo- 
graphic device, holding 6 multisection cas- 
settes, which was developed in Leeds, Eng- 
land, and which eliminates vascular over- 
lay. Photographic subtraction is possible 
and is used to eliminate part of the detail 
obscuring smear lines of linear movement 
tomography. 

Wednesday at 1:30 P.M. the American 
College of Radiology presented, following 
the tradition of the past, “A Report from 
the American College of Radiology: Ra- 
diology Today and Tomorrow.” Dr. J. 
Frank Walker of Atlanta, Georgia, Presi- 
dent of the College introduced Dr. Seymour 
F. Ochsner, New Orleans, Louisiana, Vice- 
Chairman of the Board of Chancellors, who 
acted as the Moderator. The following is a 
list of the participants on the Panel and of 
the topics discussed: (1) Dr. Juan A. del 
Regato, Assessment of Training in Thera- 
peutic Radiology; (2) Dr. Joseph D. Cal- 
houn, Assistance to the Radiologist; (3) 
Dr. Paul A. Riemenschneider, Technolo- 
gies of the Future; (4) Dr. John Stewart, 
Government Agencies; and (5) Dr. Karl C. 
Corley, Private Influences and Outside 
Agencies. The meeting was well attended 
and great interest was shown on the topics 
discussed. 

The Third Scientific Session began 
Thursday morning at 8:30 A.M. with Dr. 
Eugene F. Van Epps, Albuquerque, New 
Mexico, Chairman of the Executive Coun- 
cil presiding. At this Session 13 papers were 
delivered. Paper 26 was the Award Paper of 
the American Society of Neuroradiology. Its 
authors were Doctors M. Theodore Mar- 
golis, Thomas H. Newton and William F. 
Hoyt of San Francisco, California, and its 
title was “Radiographic Anatomy of the 
Posterior Cerebral Artery.” The anatomic 
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material for this paper was derived from 2 
sources: (1) injection of the posterior cere- 
bral arteries with radiopaque medium in 20 
brain specimens; and (2) normal vertebral 
arterlograms of I00 patients. The varia- 
tions in the course and distribution of the 
branches of the posterior cerebral artery 
were described. There were 6 other papers 
dealing with neurologic lesions or changes 
of the bones of the skull and carotid artery, 
5 papers dealing with cardiovascular topics 
and I paper on peritubular adhesions. 

On Thursday evening at 6:30 P.M. a 
Cocktail Party preceded the Annual Ban- 
quet which was held at 7:30 P.M. in the 
Hilton International Ballroom. At this 
Banquet, which always 1s the highlight of 
the Social Activities of the Annual Meet- 
ing, President Cook, after introducing the 
newly elected officers and their consorts, 
presented the greatly appreciated Awards 
to the Scientific Exhibit winners. This 
brief ceremony was followed by an elabo- 
rate floor show and a pleasant evening of 
dancing. 

On Friday morning, the Fourth and last 
Scientific Session, which again was started 
at 8:30 A.M. was presided over by Herbert 
M. Stauffer, M.D., Philadelphia, Pennsyl- 
vania, 2nd Vice-President of the Society. 
At this Session 12 papers were presented, 
of which 5 dealt with pulmonary lesions, 5 
with conditions of the gastrointestinal 
tract, I with scintiscanning of abdominal 
lymphomas, and 1 with comparative study 
of the sequential use of irradiation and 
surgery in tumors of the oral cavity, oro- 
pharynx, larynx and hypopharynx. 

The Section of Instruction had again 
Dr. Harold O. Peterson, with his long ex- 
perience, as Director. He assembled an out- 
standing Faculty of distinguished Instruc- 
tors, who conducted the courses on the 
latest developments in radiology in a 
rather informal manner. There were 47 
courses: 13 each on Tuesday, Wednesday 
and Thursday, and 8 on Friday. The ar- 
rangement for the courses was excellent 
and they attracted unusually large audi- 
ences. 
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The Scientific Exhibits were most in- 
structive. A surprisingly large number 
complemented the Scientific Essay on the 
same subject. The Society is greatly in- 
debted to Dr. William A. Hanafee and his 
able Committee for their untiring work in 
assembling these excellent Exhibits which 
together with the splendid Technical Ex- 
hibits, constituted the most attractive part 
of the Annual Meeting. A detailed descrip- 
tion of these Scientific Exhibits is given on 
the following pages of this issue of the 
JOURNAL. 

The Technical Exhibits, which were 
arranged under the expert direction of Mr. 
Clifford L; Sherratt, Honorary Member, 
and Dr. Ernst F. Lang, M.D., Manager of 
the Annual Meeting, were artistically dis- 
played and numerically were again the 
largest in the Society's history. This 1ssue 
of the JourNaL also gives an account of 
these exhibits with a detailed list of the 
exhibiting firms. 

Ás 2 years ago, the Chairman of the Com- 
mittee on Local Arrangements was Dr. 
Charles E. Bickham, Jr., with charming 
Mrs. Charles E. Bickham acting as Chair- 
man of the Ladies’ Committee. The social 
activities prepared for this year's Annual 
Meeting were most attractive. They con- 
sisted of comprehensive lectured tours 
covering the highlights of our nation’s 
capital, with stops to visit the Lincoln 
Memorial and Arlington National Ceme- 
tery, including the Tomb of the Unknowns, 
to see the changing of the guard, and the 
J. F. Kennedy gravesite; a unique tour of 
the Diplomatic Reception Rooms of the 
new State Department; a visit to the 
famous Ford Theatre and Lincoln Museum, 
followed by a luncheon at Evans Farm Inn, 
located in nearby McLean, Virginia; “An 
Afternoon on Embassy Row"; a visit of 
scenic historic Virginia, and to Frank Lloyd 
Wright’s Pope-Leighey House, followed by 
Country Inn dining on "Kings House 
Hill” at the Lazy Susan Inn in Wood- 
bridge, Virginia. To Dr. and Mrs. Charles 
E. Bickham, Jr., and the members of their 
Committees, the Society is very grateful 
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and extends its profound thanks for ar- 
ranging this most enjoyable program. 

On Monday, preceding the meeting, the 
Annual Golf Outing for Members of the 
Society and their Guests was held at the 
Kenwood Golf and Country Club, Be- 
thesda, Maryland. Dr. Ralph M. Caulk, 
Past President of the Society and ardent 
golf enthusiast, with the aid of the Local 
Golf Committee made all the necessary 
arrangements. Under sunny skies on a 
beautiful day the Golf Play was for the 
Willis F. Manges Trophy (low net) and the 
Exhibitors’ Trophy (low gross). This was 
followed by cocktails and the Annual Golf 
Dinner, at which, in addition to the above 
trophies, an abundance of prizes was 
awarded for other scores. Transportation 
to the club and back to the hotel was pro- 
vided for. For those wishing to play tennis, 
this year the courts of the Washington- 
Hilton Racquet Club were reserved for the 
day. Dr. Benjamin Felson and Mr. Mar- 
vin Treadway of the Ansco Film Corpora- 
tion directed the tennis activities. The 
Local Golf and Tennis Committee con- 
sisted of Ralph M. Caulk, M.D., Chair- 
man, and Albert J. Miele, M.D. 

. The Committee on Press Relationship, 
with Dr. Karl C. Corley as Chairman, ably 

ssisted by Mr. Charles Honaker, Director 
of Public Relations of the American College 
of Radiology, conducted the press and pub- 
lic relation activities, under the difficult 
circumstances of our times, with skill and 
good judgment. 

| The Society expresses its sincerest thanks 
to the Washington Convention Bureau and 
to the Management and Staff of the Wash- 
ington-Hilton Hotel, for the efficient regis- 
tration, the excellent service, and the 
many other courtesies rendered throughout 
he meeting. 

This is the Seventh Annual Meeting that 

as held 1n our Nation's Capital since 1971. 
Despite this and despite the partial over- 
lapping with the program of the XII Inter- 
national Congress of Radiology in Tokyo, 
Japan, it had the greatest attendance and 


numerically the largest Technical Exhibits 
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in the Society’s history. President Cook bered because of its excellence and. the 
may take justifiable pride, for the Seven- superb presentation of the dynamic tech- 
tieth Annual Meeting of the American nical radiologic progress of the past seven 
Roentgen Ray Society was most outstand- decades. 

ing in all respects. It will long be remem- Tratan Leucutia, M.D. 
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EDWIN CHARLES ERNST, M.D. 
1885-1969 


HE death of Dr. Edwin Charles Ernst, 

Sr. on Friday, March 14, 1969 brought 

to an end the career of one of our early 

pioneers who in a quiet and effective way 

accomplished many things that always will 

serve as milestones in the development of 

a new medical and scientific discipline— 
Radiology. 

Dr. Ernst was born in St. Louis, Mis- 

souri on June 26, 1885. He received his col- 


lege education for one year at the Mora- 
vian College in Bethlehem, Pennsylvania 
and two years at St. Louis University. Be- 
cause of his plans to practice medicine, very 
early i in his college career, a professor of 

hysics at Moravian College emphasized 
to him the importance of basic science in 
the new developments taking place in 
medicine. It may be that exposure to phys- 
ics had an important influence on Dr. 
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Ernst's decision to specialize in Radiology. 

Dr. Ernst graduated from Washington 
University School of Medicine at St. Louis 
in I9I2 and served his internship and 
residency training in Radiology succes- 
sively at the St. Louis City Hospital and 
Mullanphy Hospital, 1912-1914. There- 
after, he was appointed Director, Depart- 
ment of Radiology, at Mullanphy and 
served until 1930. Other important ap- 
pointments included: Radiologist, St. 
Luke's Hospital, St. Louis, 1915-1927; Di- 
rector of Radiology and Radiation Re- 
search Departments, DePaul Hospital, St. 
Louis, 1930-1964; Director, Department 
of Radiology, Barnard Free Skin and Can- 
cer Hospital, 1920-1955; and President of 
the Medical Staff of that Hospital for ten 
years, 1945-1955. 

r. Ernst received a part of his college 
education in the East. That influence un- 
doubtedly accounted for subsequent visits 
to New York and Philadephia to see 
other pioneers who included Drs. Caldwell, 
Cole, Stewart, Holding, Law, Pfahler, and 
Pancoast. He also visited mid-winter meet- 
ings of the American Roentgen Ray So- 
ciety at which were discussed new tech- 
niques in diagnosis and therapy, and recent 
observations relating to early detection of 
disease. 

Dr. Ernst was very much impressed with 
what he saw and heard. He said: "The 
practice of Roentgenology as a specialty 
by physicians was on trial before the medi- 
cal profession and that there was an ever 
increasing interest in the new diagnostic 
tool." He also observed: “Most of the doc- 
tors couldn’t afford the time and expense 
involved in attending the mid-winter 
meetings of the American Roentgen Ray 
Society.”! He thought that the time was 
ripe for the formation of an independent 
Central or Western Roentgen Society. He 
initiated steps for the formation of such a 
society and that initial historic meeting 
was held in the office of Dr. Miles B. Tit- 
terington, who had purchased the former 


1 PexDERORASS, E. P. "Looking Backward.” Radiology, 1956, 
66, 318—224. 
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office of Dr, Russell D. Carman on Olive 
Street in St. Louis.! 

An organizational meeting took place in 
Chicago in 1915 and the first scientific 
meeting of the Western Roentgen Society 
was held the following year. Within a few 
years, that society grew in stature and ef- 
fectiveness. In 1918, during Dr. Orndoff's 
Presidential Year, it was decided that the 
Western Roentgen Society should become 
a national organization, and by 1920 its 
successor, the Radiological Society of 
North America, was incorporated. 

A second major event in Dr. Ernst's 
career was his two year service during 
World War I as the director of a special 
medical unit from St. Louis, Base Hospital 
21, sponsored by the Washington Univer- 
sity School of Medicine. Dr. Ernst among 
other things had concern for radiation pro- 
tection from fluoroscopic and roentgeno- 
graphic examinations. He developed a 
technique which made it easy and possible 
to examine the injured soldier on the same 
stretcher on which he was delivered to the 
hospital. Of equal importance, Dr. Ernst 
was an early and dedicated exponent of 
radiation protection. The table that he de- 
veloped was equipped with better protec- 
tion than others in general use. 

After the War, Dr. Ernst returned to St. 
Louis and began to develop another mile- 
stone in his career. His activities were 
divided locally and in organized Radiology 
on a national and international scale. 

Many of his contributions had to do 
with standardization of measurements, ra- 
diation equipment, and radiation protec- 
tion. The design of the fixed expanding 
radium device for treatment of the cervix 
uteri is and has been superior in providing 
improved opportunities for radium treat- 
ment of carcinoma of the cervix and at the 
same time rendering it possible to better 
protect surrounding structures from over- 
irradiation. 

Dr. Ernst was influential in persuading 
the U.S. Department of Commerce to es- 
tablish a section in the Bureau of Standards 
which over the years has worked with 
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Radiologists, Physicists, Radiobiologists, 
members of industry and many others in 
testing equipment, developing radiation 
units of measurements, and suggesting 
criteria for guidelines in radiation safety 
controls. 

Dr. Ernst very eariy became interested 
in the diagnosis and treatment of cancer. 
He served as President of St. Louis Chap- 
ter and as President of the Missouri Di- 
vision of the American Cancer Society. 
Dr. Ernst was awarded the Gold Medal of 
the Radiological Society of North America 
for his activities on standards and the 
highest award of the XI International 
Congress of Radiology, Munich, Germany, 
1959, for an exhibit on radiation dosage 
measurements. 

Dr. Ernst was a member of many medical 
societies and served on many important 
committees and as President of the Radio- 
logical Society of North America, the 
American Radium Society, and the Ameri- 
can College of Radiology. 

This biographer does not know anything 
about Dr. Ernst's childhood or the influ- 
ences of his parents that helped to mold his 
sterling character. He does know that 
Mildred Marie Vogt, whom he married on 
August 2, 1915, has been a devoted wife, 
and with their three sons they have been a 
team that has worked and played together. 
They set a high standard for themselves 
and they always have provided an oppor- 
tunity for Dr. Ernst, Sr. to carry the ball. 
That team has been most effective, and has 
improved the image of medicine and Radi- 
ology in particular. 

Throughout Dr. Ernst's life, he had had 


a real interest in radiologic memorabilia. 


Edi torials 


DECEMBER, 1969 


With his good friends, Dr. Walter Wasson 
of ‘Denver, Colorado; Dr. Benjamin Orn- 
doff of Chicago; and a few others, they 
organized “The Gas Tube Gang" which in 
due time was expanded into the "National 
Council of Radiological Heritage." The 
success of that organization emphasized 
the need for a more corporate structure: 
thus the “Council” by formal action of the 
Board of Chancellors became the "Ameri- 
can Institute of Radiology.” As an integral 
unit of the American College of Radiology 
it: became the agency constituted for the 
preservation of Radiological history. Dr. 
Ernst lived long enough and had the good 
fortune to work with Mr. Robert T. Mor- 
rison, the Curator of the Institute during 
its first two years of existence. His devo- 
tion and leadership was most helpful. 

On February 2, 1967, at the Convoca- 
tion of the American College of Radiology 
which was held at the Century Plaza Hotel 
in Los Angeles, California, the Gold Medal 
of the College was conferred on Dr. Ernst, 
Sr., for "distinguished and extraordinary 
service." That was a wonderful event which 
came Just two years before his death. 

Dr. Ernst is survived by his wife and 
three sons and their respective families. 
All of them have had full lives. Their chal- 
lenge is to close ranks and carry on in a 
tradition of achievement. This they will do 
and they will be undergirded by their own 
faith and the love and affection of their 
friends. 
EuGENE P. PENDERGRAss, M.D. 


Department of Radiology 
University of Pennsylvania 

3400 Spruce Street 

Philadelphia, Pennsylvania. 19104 
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THE SCIENTIFIC EXHIBITS 








HE SCIENTIFIC EXHIBITS of the 

Seventieth Annual Meeting of the 
American Roentgen Ray Society, held at 
the Washington-Hilton Hotel, Washington, 
D. C., September 30-October 3, 1969 were 
displayed in the spacious and conveniently 
arranged Convention Hall. They were 
splendid in quality and a surprisingly large 
number of them served to complement the 
Scientific Essays on the same subject pre- 
sented at the Scientific Sessions. 

The Society is greatly indebted to Dr. 
William A. Hanaffe of Los Angeles, Cali- 
fornia, and his able Committee for their 
untiring effort in assembling these visually 
documentative and most instructive Sci- 
entific Exhibits. 

The secret Committee on Awards, in 
judging the excellence and evaluating the 
merits of these Exhibits, this year was 
forced to break the secrecy and request the 
membership of the Society to grant a "'Spe- 
cial Award," in addition to the customary 
awards. Consequently, at its last Business 
Meeting, the membership of the Society 
voted unanimously to present such a Spe- 
cial Award for the first time in the history 
of the Society. 

The following is a list of the Awards 
granted and a brief description of the 
beautiful individual exhibits: 


SPECIAL AWARD 


American College of Radiology Film Quiz: 
American College of Radiology Committee on 
Self-Evaluation and Continuing Education. 
E. G. Theros, M.D., Chairman, American 
College of Radiology, Chicago, Illinois. 

This was a collective effort of members of 
the Committee on Self-Evaluation and 
Continuing Education under the enthusi- 
astic chairmanship of E. G. Theros, M.D. 

A series of 20 “unknowns” in various 
organ systems was displayed. The answers 
were given in a syllabus providing differen- 


tial discussion and radiologic-pathologic 
correlation. 

This Quiz Exhibit also won the Magna 
Cum Laude Award at the Radiological 
Society of North America Meeting in 
Chicago in the fall of 1968. 


SILVER MEDAL 


A Guided Brush for Bronchicl Brush 
Biopsy. James K. V. Willson, M.D., Mar- 
shall Eskridge, M.D., William J. Bean, 
M.D., and Edwin L. Scott, M.D., Mobile 
Infirmary, Mobile, Alabama. 

Bronchial brush biopsy is a useful and 
generally accurate test for malignancy, pro- 
vided the tissue specimen is collected di- 
rectly from the lesion. The Exhibitors pre- 
sented a controllable brush that can be 
guided into any desired peripheral branch 
bronchus. 

While this instrument greatly facilitates 
the procedure, successful brushing tech- 
nique depends on meticulous attention to 
several factors. Some of these considered 
in the Exhibit were: accurate knowledge of 
segmental bronchial antomy, precise pre- 
liminary localization of the lesion, exact 
Identification of the area brushed by spot 
filming and a segmental bronchogram, and 
proper collection and preservation of cellu- 
lar materials. 

There was a Scientific Essay on the same 
subject. 

Bronze MEDAL 


Vascular Pathology in Children with 
Chronic Pulmonary Disease. Victor G. 
Mikity, M.D., M. J. Suydam, M.D., and 
David Coblentz, M.D., Los Angeles 
County-University of Southern Califor- 
nia Medical Center, Los Angeles, California. 

The Exhibitors demonstrated that pul- 
monary angiography is an important sup- 
plemental examination in the diagnostic 
evaluation of children with chronic pul- 
monary disease. 
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It can show the exact location and extent 
of the disease process, and whether or not 
the underlying abnormality is congenital 
or acquired. It frequently indicates whether 
or not the disease is irreversible, requiring 
surgical removal of the diseased lung. 

If thelung is not shown to be irreversibly 
damaged, a cautious, conservative program 
of medical management may be indicated. 

Transposition of the Great Vessels; The 
Role of the Thymus Shadow tn the So-Called 
“Typical Transposition Configuration.” 
M. B. Nogrady, M.D., The Montreal 
Children’s Hospital, Montreal, P.Q., 
Canada. 

Transposition of the great vessels was 
formerly considered to be a fatal disease of 
early infancy in almost all cases. Since the 
"balloon septostomy" has been used as a 
palliative procedure, and since hemody- 
namic surgical corrections have been suc- 
cessfully employed, this concept has 
changed. 

As the patient improves clinically, one is 
able to observe the configuration of the 
heart, and specificallv the appearance of 
the mediastinal shadow, changing from 
normal to the so-called “typical transposi- 
tion configuration," and, following pallia- 
tion or surgical correction, returing to 
normal in the clinically well child. 

It was demonstrated in the Exhibit that 
thoracic overdistention and the absence of 
the normal thymus shadow make the 
greatest contribution to the appearance of 
the narrow base in the frontal chest roent- 
genogram. The base of the heart does not 
appear abnormally narrow following hemo- 
dynamic correction, even though the posi- 
tion of the great vessels remains unchanged. 


CERTIFICATE OF MERIT 


Giant Hydronephrosis in Infants and 
Children: Value of High Dosage Excretory 
Urography in Predicting Renal Saloage- 
ability. Walter E. Berdon, M.D., David 
H. Baker, M.D., Selwyn Levitt, M.D., 
Aurelio Uson, M.D., and Joshua Becker, 
M.D., Columbia College of Physicians & 
Surgeons, New York, New York. 
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This Exhibit demonstrated that high 
dosage excretory urography i in infants and 
children allows the staging of marked hy- 
dronephrosis, and, more importantly, 
whether the kidneys can be salvaged. 

The presence of radiopaque rims and 
crescents relates to the severity of the 
hydronephrosis, not the level of obstruc- 
tion, since these signs occur in both uretero- 
pelvic and ureterovesical sites, and secon- 
dary to urethral valves (with or without 
reflux). 

With therapy the signs can disappear. 

There was a Scientific Essay on the same 
subject. 

Tc" Sulfide Colloid Scanning for Bone 
Lesions. L. A. Du Sault, A.B., R. A. Shaw, 
M.D., and W. R. Eyler, M.D.. ; Henry Ford 
Hospital, Detroit, Michigan. 

The use of Tc?» sulfide colloid to demon- 
strate lesions of the bone marrow was il- 
lustrated. 

The advantages and disadvantages of 
this material were described. 

A comparison with scans using Sr® 
showed the features of each. 

The Atrial Septal Sign—A Key Indicator 
in the Interpretation of Angtocarditograms. 
Kent Ellis, M.D., Ira E. Kanter, M.D., 
Donald L. King, M.D., and John O. Bur- 
ris, M.D., Columbia-Presbyterian Medical 
Center, New York, New York. 

Angiocardiograms showing normal and 
abnormal contours of the interatrial septum 
were presented. 

‘Abnormal bulging of this septum may 
be easily observed and can be of crucial 
importance in the interpretation of angio- 
cardiograms. 

iL here was a Scientific Essay on the same 
subject. 

Internal Radiographic Anatomy of the 
Intrauterine Fetus. N. T. Griscom, M.D., 
G! B. C. Harris, M.D., I. Umansky, M. D., 
C; L. Easterday, M. D., and F. D. Frigo- 
letto, M.D., Boston Hospital for Women; 
atid Children's Hospital Medical Center, 
Boston, Massachusetts. 

Although still in a very early stage, med- 
ical and surgical therapy of the intra- 
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uterine fetus will probably develop rapidly 
hereafter. As it becomes increasingly so- 
phisticated, fetal therapy will occasionally 
require accurate radiologic diagnosis. A 
knowledge of normal fetal radiographic 
anatomy therefore becomes necessary. 

This Exhibit emphasized the differences 
in internal anatomy between the fetus and 
the adult. It also showed the unfamiliar 
appearances which accompany the diag- 
nostic approaches necessarily used im utero. 
The examples were from a large series 
of intrauterine transfusions— procedures 
which exemplify both the recent advances 
in intrauterine therapy and the consequent 
need for advances in radiologic diagnosis. 

Simultaneous Frontal and Lateral Chest 
and Abdominal Roentgenograms in Low 
Birth Weight Infanis. Herman Grossman, 
M.D., Patricia H. Winchester, M.D., Peter 
A. Auld, M.D., and Joseph P. Whalen, 
M.D., Cornell-New York Hospital Medi- 
cal Center, New York, New York. 

A method for taking simultaneous bi- 
plane chest roentgenograms of low birth 
weight infants has been devised. 

Two mobile roentgenographic units are 
electrically wired so that simultaneous ex- 
posures are made. The infant is placed on 
a cradle in a recumbent position, in an 
isolette. Anteroposterior and horizontal 
beam lateral views of the chest are ob- 
tained simultaneously. Stationary 8:1 
grids help to eliminate back scatter. 

There was a Scientific Essay on the same 
subject. 

Orbital Venography. William N. Hanafee, 
M.D., and Glenn O. Dayton, Jr., M.D., 
UCLA Center for the Health Sciences, Los 
Angeles, California. 

Orbital venography has proven to be the 
procedure of choice for the radiologic locali- 
zation of intraorbital tumors. 

The Exhibit covered the diagnostic cri- 
teria and techniques of approach. . 

Contoured Filters: Applications for Gen- 
eral Radiography. Douglas Kemme, R.T., 
Joseph Moro, R.T., Charles Jones, R.T., 
and E. Robert Heitzman, M.D., Upstate 
Medical Center, Syracuse, New York. 
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The use of filters in roentgenography is 
standard practice; the use of filters spe- 
cially contoured to specific regions of the 
body 1s not. 

Design and applications of such filters 
were demonstrated. 

The Posterior Cerebral Artery: Anatomic- 
Radiologic Correlation. M. T. Margolis, 
M.D., T. H. Newton, M.D., and W. F. 
Hoyt, M.D., University of California Hos- 
pital, San Francisco, California. 

The purpose of this Exhibit was to cor- 
relate the gross and angiographic anatomy 
of the posterior cerebral artery. 

Anatomic information was derived from 
two sources. The posterior cerebral ar- 
teries In 20 brains were injected with a 
radiopaque mixture and then fixed, roent- 
genographed, dissected, and photographed. 
The second source was roentgenographic 
material consisting of the normal vertebral 
arteriograms of 100 patients. 

Variations in the course and distribution 
of the branches of the posterior cerebral 
artery were shown. 

There was a Scientific Essay on the same 
subject. 

Urinary Tract Pathology with Sepsis. 
Charles E. Shopfner, M.D., and Richard 
T. O'Kell, M.D., Children's Mercy Hos- 
pital, Kansas City, Missouri. 

Pyelonephritis is a metastatic force in 
one-third of the patients who have had neo- 
natal and infantile sepsis. 

Its roentgen manifestations are ureteral 
ileus, reflux and nonobstructive hydro- 
nephrosis. 

Persistent, uncontrolled and recurrent 
infection may cause progression to the 
severe and chronic changes previously 
designated as bladder outlet and mega- 
cystis syndrome. 

This was authoritatively illustrated in 
the Exhibit. 

There was a Scientific Essay on the same 
subject. 

Visualization of the Cervical Prevertebral 
Fat Stripe: An Aid tn Evaluating the Pre- 
vertebral Space. Joseph P. Whalen, M.D., 
and C. Lawrence Woodruff, M.D., The 
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New York Hospital, New York, New York. 

On technically adequate lateral roent- 
genograms of the cervical area, the fatty 
retropharyngeal and retroesophageal space 
may be seen because of its fat content, 
closely applied to the anterior portion of 
the cervical vertebral bodies. 

This has been found to be a great aid in 
evaluating the prevertebral space, both in 
differentiating a normal space from ab- 
normal, or localizing the abnormality to 
either a pathologic process originating in 
the vertebral body extending forward, or a 
pathologic process arising anterior and in- 
volving the prevertebral tissues. 

There was a Scientific Essay on the same 
subject. 


OTHER EXCELLENT Exutipits WERE: 


Pedtatric Case of the Day. D. H. Altman, 
M.D., R. E. Little, M.D., L. A. Greenberg, 
M.D., and C. A. Poole, M.D., Variety 
Children's Hospital, Miami, Florida. 

A different Pediatric Case was presented 
each day. The history and pertinent roent- 
genograms permitted a single diagnosis. 

The answer was given the following day 
with a discussion and color slide demon- 
stration of the pathology. 

A reward was given to all correct diag- 
nosticians. 

Double Contrast Knee <Arthrography: 
Fluoroscopic Technique. Franklin L. Angell, 
M.D., W. Paul Butt, M.D., and Joseph T. 
Ferrucci, M.D., Massachusetts General 
Hospital, Boston, Massachusetts; and 
Royal Victoria Hospital, Montreal, P.Q., 
Canada. 

The fluoroscopic technique of double 
contrast arthrography of the knee utilizing 
image intensification with spot filming was 
presented. 

Án instructional sound film accompanied 
the color transparencies and representa- 
tive roentgenograms demonstrated the 
procedure. 

Wrist Arthrography. Richard Arkless, 
M.D., Bremerton, Washington. 

Wrist arthrography was performed in 
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certain post-traumatic, rheumatoid, and 
postoperative conditions. This allowed 
evaluation of localized areas of intra- 
articular synovial and cartilage abnormal- 
ities and of the anatomy of certain abnor- 
mal “spaces” in the wrist complex. 

It was demonstrated that the value of 
this procedure is in better understanding 
of the gross pathologic alterations rather 
than any direct clinical application. 

Altered Distribution of Technetium (Te) 
Sulfide Colloid in Reticulo-Endothelial Tis- 
sue: A Manifestation of H a Dis- 
ease. Karl T. Benedict, Jr., and 
Majic S. Potsaid, M.D., eed eon 
General Hospital, Boston, Massachusetts. 

The use of Tc??» sulfide colloid for liver 
scintigraphy permits routine visualization 
of the spleen as well. In addition, uptake in 
the adjacent spinal bone marrow can be 
assessed. Over 400 such liver-spleen scinti- 
photographies have been performed at the 
Massachusetts General Hospital and an 
analysis of this material formed the content 
ofithis Exhibit. 

«Emphasis was on splenic anatomy and 
normal variations, splenic size and isotope 
uptake relative to the liver and body size, 
as well as on the relative distribution of 
isotope in the liver, spleen and bone mar- 
row in a variety of hepatic and hemato- 
logic diseases. 

‘Scar Cancer of the Lung. Irwin Bluth, 
M.D., Bruce Steger, M.D., and LeRoy 
Garner, M.D., Brookdale Hospital Center, 
Brooklyn, New York. 

‘In recent years the relationship of ciga- 
rétte smoking to cancer of the lung has 
claimed so much attention that another 
form of neoplasm has been somewhat over- 
looked. 

| Friedrich and Rossle first described can- 
cer developing in scars of the lung secon- 
dary to other pulmonary diseases. Since 
then several authors have discussed chronic 
ihflammation and fibrosis as etiologic fac- 
tors, and cancers have been reported in 
association with the scars of tuberculosis, 
rauma, and infarcts as well as pneumo- 
conioses and other inflammatory lesions. 
| 
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Scars in the lung are becoming increasingly 
frequent because more patients are recover- 
ing from severe infections which leave 
residual fibrosis. 

The relationship of scar tissue to the de- 
velopment of cancer was discussed. 

There was a Scientific Essay on the same 
subject. 

Unusual Manifestations of Chest Trauma. 
Jose Caceres, M.D., University of Cin- 
cinnati Medical Center, Cincinnati, Ohio. 

This Exhibitshowed less common aspects 
of trauma to the chest. More usual cases 
were left out purposely. 

The diagnosis in the cases presented was 
made or suspected in the plain chest roent- 
genogram. 

When the findings were not pathog- 
nomonic, a definite diagnosis was made by 
using special roentgen studies. 

Cysts and Cystic Tumors of the Mandible. 
I. Whitfield Carhart, M.D., Department 
of Radiology, Cincinnati General Hospital, 
Cincinnati, Ohio. 

This Exhibit demonstrated several cystic 
conditions involving the mandible, includ- 
ing cysts, benign cystic conditions, and 
cystic appearing tumors. 

The conditions illustrated were of dental 
as well as nondental origin. 

Some malignant tumors simulating be- 
nign cystic conditions were also shown. 

Tarsal Coalition: Clinical Significance 
and Roentgenographic Demonstration. James 
J. Conway, M.D., and Henry R. Cowell, 
M.D., Hospital of the University of Penn- 
sylvania, Philadelphia, Pennsylvania; and 
A. I. duPont Institute, Wilmington, Dela- 
ware. 

The diagnosis and treatment of all va- 
rieties of tarsal coalition were illustrated. 
The necessity of specific projections de- 
signed to visualize the varieties of coalition 
was emphasized. 

Secondary roentgenographic signs often 
associated with talocalcaneal coalition were 
presented along with a proposal for their 
pathomechanism. 

The use of tomography for demonstrat- 
ing previously unsuspected coalition of the 
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anterior facet of the subtalar joint was dis- 
cussed. 

Correlative Vascular and Barium Studies 
in Regional Enteritis and Ulcerative Colitis. 
Constantin Cope, M.D., and Harold J. 
Isard, M.D., Albert Einstein Medical 
Center, Philadelphia, Pennsylvania. 

Twenty-five cases of known ileitis and 
colitis were studied during a clinical exacer- 
bation with barium and vascular examina- 
tions including magnification angiography. 

The vascular pattern in granulomatous 
disease can be differentiated from those 
found in ulcerative colitis, especially with 
magnification technique. 

Arteriography depicts early inflamma- 
tory changes better than barium studies, 
especially in ulcerative colitis. Contrari- 
wise, advanced cicatricial stages with struc- 
tures are best evaluated with barium 
studies. 

There was a Scientific Essay on the same 
subject. 

Tomoscopy. W. E. Crysler, M.D-, Brant- 
ford General Hospital, Brantford, On- 
tario, Canada. 

The procedure of tomoscopy was dis- 
played by video tape recording as per- 
formed with the image amplifier-television- 
monitor chain. 

With this procedure the plane of interest 
can be readily localized, then tomographed 
using any type of tomographic excursion 
which is required and with the greatest 
degree of collimation. 

Illustrative tomograms were also shown. 

There was a Scientific Essay on the same 
subject. 

Magnification Technique Using Vacuum 
Cassettes. P. M. Dee, M.D., H. O. Ridder- 
vold, M.D., D. Seale, M.D., and T. Keats, 
M.D., University of Virginia, Charlottes- 
ville, Virginia. 

The use of the vacuum packed cassette 
in the magnification technique was illus- 
trated with particular emphasis on magni- 
fication radiography of the infant thorax. 

Other applications of technique were also 
presented. 

Seat Belt Injuries of the Spine and Ab- 
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domen. John R. Dehner, M.D., John C. 
Spellmeyer, M.D., and J. Thomas Telle, 
M.D., Reid Memorial Hospital, Richmond, 
Indiana. 

The life-saving seat belt may rarely in- 
flict serious injury to the spine and intra- 
abdominal contents. A characteristic pat- 
tern of injury to the lower spine has been 
recognized, consisting of ligamentous or 
osseous tearing, and spreading of the pos- 
terior elements, with less than expected 
decrease in vertebral body height. À unique 
horizontal fracture of a vertebral body and 
posterior arch, the so-called Chance frac- 
ture, is one variation seen with acute and 
severe flexion over a seat belt. Almost any 
intra-abdominal organ may be injured, but 
especially the small bowel and its mesen- 
tery. 

The pertinent radiographic findings from 
IO cases of seat belt injury were presented 
in the Exhibit. 

Angiography and Micro-Angtography of 
the Thoraco-Lumbar Spinal Cord in the 
Rhesus Monkey. Giovanni Di Chiro, M.D., 
John L. Doppman, M.D., and Larry C. 
Fried, M.D., National Institutes of Health, 
Bethesda, Maryland. 

Comparative anatomy and techniques 
for opacifying the spinal cord vessels in 
the monkey were illustrated with angio- 
graphic studies. 

Results of ligation of the artery of Adam- 
kiewicz and of the anterior spinal artery 
were presented. 

Exotic Interposition Syndromes. M. 
Wendell Dietz, M.D., University of Mis- 
souri Medical Center and Burge-Protestant 
Hospital, Springfield, Missouri. 

Rare and undocumented variants of the 
hepatodiaphragmatic intestinal interposi- 
tion phenomenon were analyzed in this 
three-part investigation. 

(1) Gastrophrenic colonic interposition 
was assessed by 3 illustrative cases. In each, 
a giant diaphragmatic flexure accom- 
panied a sigmoid dolichocolon. In 1 in- 
stance, however, the interposed loop was 
the megasigmoid. 

(2) In none of 3 unique colonic hepa- 
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tophrenic interpositions was the hepatic 
flexure involved. Interposed (and ob. 
structed) loops were the splenic flexure, ce- 
cal! volvulus and sigmoid volvulus. 

(3) Oddities in the concluding category 
of. ileal suprahepatic insinuation demon- 
strated that interposition of ileum may be 
transitory or interchangeable with jejunum 
and/or colon. 

Nevoid Basal Cell Carcinoma Syndrome. 
Gerald D. Dodd, M.D., Bao-Shan Jing, 
M.D., and David E. Radeon: Ph.D., The 
University of Texas M. D. Anderson Hos- 
pital and Tumor Institute at Houston, 
Houston, Texas. 

The Exhibitors gave a summary of the 
findings in 84 patients with the nevoid 
basal cell carcinoma syndrome, emphasiz- 
ing the various radiologic manifestations 
and their frequency. 

"There was a Scientific Essay on the same 
subject. 

Ischemic Proctitis. Jack Farman, M.B., 
Ch.B., M.Med., and Thomas J. Spackman, 
M.D., Yale-New Haven Hospital, New 
Haven: Connecticut. 

, The radiographic appearance of ischemic 
proctitis was discussed and correlation 
was made with the gross and microscopic 
findings. 

, The cases presented illustrated such 
causes of ischemic proctitis as abdominal 
aneurysm, generalized atherosclerosis and 
transient shock. 

| Hirschsprung s Disease: Radiographic As- 
ps of Its Postoperative Appearance. A, 
Everette Tames, Jr., M.D., Jordan B. 
Greenfield, M.D., Alfred L. Weber, M.D., 

Hardy Hendren, M.D., Richard C. 
Pfister, M.D., and Edward B. D. Neu- 
auser, M.D. » Massachusetts General Hos- 
pital; New England Medical Center and 
eee Floating Hospital; and Boston 
Children’ s Hospital, Boston, Massachu- 
setts. 
| This Exhibit presented a brief descrip- 
tion of the basic surgical corrections of con- 
genital megacolon (Hirschsprung's disease) 
and compared the postoperative radio- 
graphic appearance of each. (* 
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Numerous operative procedures have 
been proposed for the surgical correction of 
congenital megacolon (Hirschsprung’s dis- 
ease). 

Proper radiologic evaluation of the 
postoperative appearance of congenital 
megacolon is predicated upon thorough 
knowledge of the anatomic changes due to 
surgery. 

Three basic surgical corrections were 
considered (Swenson’s pull through, the 
Duhamel procedure, and the Soave opera- 
tion) and the postoperative radiographic 
appearance of each was compared. 

The various postoperative complications 
that can be radiologically detected were 
discussed. 

Laryngography of Benign Lesions: The 
Evaluation Procedure of Choice. Thomas H. 
Johnson, Jr., M.D., and John H. Feist, 
M.D., University of Pittsburgh School of 
Medicine, Pittsburgh, Pennsylvania. 

Laryngography of benign lesions requires 
modifications of the procedure used in 
diagnosis of malignant lesions. The empha- 
sis 1s placed on phonation studies and cine- 
roentgenographic recording of laryngeal 
physiology. The larynx can be evaluated 
by cinefluorography recording of motion 
without added contrast materials. The 
ultimate evaluation is by laryngography 
with contrast material and cinefluorogra- 
phy of the physiology at that time. 

The Exhibit demonstrated that we have 
to rely more and more on laryngography in 
preference to positional roentgenography 
and laminagraphy. The contrast laryn- 
gography studies and motion cinefluorogra- 
phy studies are an ultimate documenta- 
tion of the disease process. 

Technique modifications and examples 
of benign lesions were shown. 

Objective Stereo. Cosmo L. Hann, M.D., 
Emory University School of Medicine, 
Atlanta, Georgia. 

The Exhibit described a simple, accurate 
technique for determining the location of a 
structure on stereo pair films by superim- 
position rather than subjective stereo vis- 
ualization. 
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X-Ray Bone Changes After Dilantin. 
Kenneth R. Kattan, M.D., University of 
Cincinnati Medical Center, Cincinnati, 
Ohio. 

Some patients receiving dilantin medi- 
cation showed thickening of the calvaria, 
mainly the diploe. This was mostly seen in 
teenagers. The Exhibit demonstrated that 
3 years of medication caused doubling of the 
thickness of the calvaria in 1 patient. 

There was a Scientific Essay on the same 
subject. 

Case of the Day. Kenneth L. Krabben- 
hoft, M.D., Harper Hospital and Wayne 
State University School of Medicine, De- 
troit, Michigan. 

A challenging adult roentgenologic diag- 
nostic problem was presented daily with 
awards for correct diagnoses posted on the 
following days. 

Pantopaque Ventriculography for ihe 
Demonstration of Lesions of the Third Ven- 
tricle, Aqueduct, Fourth Ventricle and Pos- 
terior Fossa. Erich K. Lang, M.D., Louisi- 
ana State University School of Medicine 
in Shreveport, Shreveport, Louisiana. 

Pantopaque ventriculography is utilized 
for detailed demonstration of lesions of the 
third ventricle, the aqueduct, the fourth 
ventricle, and the posterior fossa. 

The propensity of pantopaque to seek 
the lowermost point is particularly useful 
for detailed demonstration of metastatic 
lesions or minute primary tumors of the 
ventricles. 

The method was lauded for the demon- 
stration of small lesions in the dependent 
portion of the third ventricle and the 
fourth ventricle, the presence of which 
could not be ascertained on routine air 
ventriculograms. This was amply shown in 
the Exhibit. 

Angiographic Visualization of the Pos- 
terior Pituitary and Clinical Stress. Harold 
Z. Lehrer, M.D., New York Medical Col- 
lege, New York, New York. 

The posterior lobe of the pituitary gland 
is a highly vascular neural tissue. 

In experimental animals it has been 
demonstrated that its flow rate per cubic 
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mm. is very high and increases still further 
under conditions of stress. The pituitary 
gland is visualized in the lateral view of 
more than Io per cent of routine common 
carotid arteriograms, oiten in patients 1n 
stress, especially head trauma. 

Patterns of visualization of the posterior 
pituitary lobe were shown and the radio- 
graphic anatomy descriped. 

Selective Cine Coronary Arteriography. J. 
Lespérance, M.D., M. Bourussa, M.D., 
J. Saltiel, M.D., L. Campeau, M.D., and 
Y. Castonguy, M.D., Montreal Heart In- 
stitute, Montreal, P.Q., Canada. 

The techniques of selective cine coro- 
nary arteriography were illustrated on the 
basis of coronary arteriography performed 
on 1,046 patients from 1964 to 1969, of 
whom 710 had the percutaneous femoral 
technique and 336 the Sones' technique or 
brachial arteriotomy transaxillary punc- 
ture. 

The principles and purposes of the tech- 
niques, the type of material used, the ad- 
vantages of the polyethylene material, the 
preparation of the catheters, and the im- 
portance of the shape of the catheters were 
described. 

Examples of normal and abnormal coro- 
nary arteriograms were shown. 

The surgery of coronary arteries, con- 
sisting of indirect approaches via the in- 
ternal mammary artery (single and double) 
implantations and direct approaches (an- 
gioplasty, autologous saphenous vein graft), 
was also illustrated by postoperative roent- 
genograms and beautiful drawings in color. 

Renal Pseudotumors. Filemon A. Lopez, 
M.D., The Departments of Radiology, 
Montefiore Hospital and Medical Center; 
and Albert Einstein College of Medicine, 
New York, New York. 

With the large number of urographic 
studies performed, a number of “mass” 
lesions of the kidneys are detected. Some 
of these are true neoplasms but the majority 
are pseudotumors producing an abnormal- 
ity of renal contour and/or deformity of 
the collecting system. 

Renal pseudotumors may be classified 
into congenital and acquired, the former 


The Scientific Exhibits 


DzcEMBER, 1969 


including hilar bulges, transverse axis mal- 
rotation, splenic hump, and cortical in- 
vaginations. 

The acquired lesions include hydro- 
nephrosis of a duplicated system, focal 
hypertrophy in chronic pyelonephritis and 
segmenta] infarcts, intrarenal hematoma, 
circumscribed fibrolipomatosis and tume- 
factive xanthogranulomatous pyelone- 
phritis. 

Examples of each of these lesions were 
shown in the Exhibit. 

There was a Scientific Essay on the same 
subject. 

Renal Angiography in the Pedtatric Age 
Group. R. I. Macpherson, M.D., I. M. 
Morrow, M.D., and G. Cumming, M.D., 
Children's Hospital of Winnipeg, Win- 
nipeg, Manitoba, Canada. 

In the past 9 years, 33 angiographies 
have been performed at the Children's 
Hospital of Winnipeg for investigation of 
renal disease. The indications have been 
variable and included investigation of con- 
genital anomalies, mass lesions, trauma 
and hypertension. Frequently, diagnostic 
information has been provided that could 
not be obtained by the more conservative 
methods. 

The indications and methods were shown 
in the Exhibit along with illustrative and 
interesting cases. 

The conclusion was reached that renal 
angiography in the pediatric age group is 
not a hazardous procedure and has sur- 
prisingly many potential diagnostic applica- 
tions. 

X-Ray Protection for Patient and Opera- 
tor, Why 1s Protection Needed? How ts Pro- 
tection Obtained? Raymond T. Moore, 
M! D., and Samuel Sperling, M.S., Bureau 
of; | Radiological Health-Environmental 
Control Administration, Rockville, Mary- 
land. 

This Exhibit depicted x-ray protection 
devices and techniques available to the 
practitioner by which radiation protection 
for patient and operator can be achieved 

without loss of diagnostic quality of the 
replting radiographs. 


‘Photographs illustrated fluoroscopic 
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techniques, leaded glass over screen, leaded 
aprons and gloves, Bucky slot cover, prop- 
erly functioning shutter controls, x-ray 
beam limited to screen size, and cumula- 
tive fluoroscopic timer. 

The Roentgenologic Evaluation of Supra- 
vesical Permanent Urinary Diversion in 
Childhood (Lleal and Colonic Conduit). 
M. B. Nogrady, M.D., The Montreal 
Children’s Hospital, Montreal, P.Q., Can- 
ada. 

The technique of excretory urographic 
and retrograde examination was illustrated 
with special attention to postoperative 
complications which are often only radio- 
logically recognizable. 

The use of Aube’s suction cup was 
demonstrated as a valuable aid in retro- 
grade examination. 

The signs of obstruction (direct and 
secondary) in the intestinal conduit were 
illustrated. 

Retrosternal Density: A Radiographic 
Evaluation. Kook Sang Oh, M.D., Richard 
C. Pfister, M.D., and Joseph T. Ferrucci, 
M.D., Department of Radiology, Massa- 
chusetts General Hospital, Boston, Massa- 
chusetts. 

Most retrosternal and parasternal roent- 
genologic densities are generally considered 
as belonging to the anatomic anterior 
mediastinum. 

Many diseases, however, have their ori- 
gin in the anatomic anterior extrapleural 
or retrosternal space and are more con- 
veniently classified as retrosternal den- 
sities. 

This Exhibit illustrated both normal 
anatomy and several abnormal disease 
states which occur within the radiographic 
retrosternal density. 

Unravelling the Coiled Sigmoid: A New 
Approach to Its Demonstration by Routine 
Angulation of the Roentgen Ray Tube. 
Theodore Perl, M.D., and William Gold- 
man, M.D., Upstate Medical Center— 
State University of New York at Syracuse, 
Syracuse, New York. 

The high incidence of neoplasms of the 
rectum and sigmoid and the coiling of this 
area make it necessary to incorporate spe- 
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cial additional views into the routine 
examination to ensure complete visualiza- 
tion. 

Angulation about the transverse axis of 
the pelvis makes this possible. The routine 
procedure includes a left posterior oblique 
(supine) view obtained angling cephalad 
when only the left side of the colon is filled, 
and with barium and a right anterior ob- 
lique (prone) view angling caudad when 
the entire colon is filled with barium. 

The Exhibit demonstrated that these ad- 
ditional views add little complexity to the 
entire examination and permit visualization 
of lesions otherwise obscured. 

There was a Scientific Essay on the same 
subject. 

Diagnostic Value of Immediate Repeat 
Cholecystography with Calcium | Ipodate. 
Magdalena J. Pogonowska, M.D., Lois 
Cowan Collins, M.D., and Thomas S. 
Harle, M.D., Baylor College of Medicine, 
Houston, Texas. 

Immediate repeat oral cholecystography 
gave a positive diagnosis in 38 per cent of 
the patients with initially nonvisualized 
gallbladder: in 25 per cent a radiographi- 
cally normal gallbladder was found; in 8 
per cent opacification of the gallbladder 
showed radiolucent stones; in 5 per cent 
opacification of the common bile duct with 
persistent nonvisualization of the gall- 
bladder indicated cystic duct obstruction. 

The Exhibit gave an authoritative analy- 
sis of these data, with descriptions of illus- 
trative cases. 

Tomography of the Opic Canal. Guy D. 
Potter, M.D., and Stephen L. Trokel, 
M.D., Columbia—Presbyterian Medical 
Center, New York, New York. 

The normal anatomy of the optic canal 
was demonstrated on tomographic sections 
with anatomic slices to correspond to each 
tomographic section. 

The changes in the optic canal seen in 
various pathologic states were shown by 
tomograms. 

Radiologic Manifestations of Arthrogry- 
posis. Andrew K. Poznanski, M.D., and 
Peter C. LaRowe, M.D., The University of 
Michigan, Department of Radiology, Uni- 
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versity Hospital, Ann Arbor, Michigan. 

The radiographic findings in arthrogry- 
posis were evaluated in 40 patients from the 
University Hospital in Ann Arbor and the 
Henry Ford Hospital in Detroit. 

Many anomalies are associated with 
arthrogryposis. These include: muscle 
abnormalities, foot deformities, carpal fu- 
sion, subluxations of various joints, mandi- 
bular abnormality, neonatal fractures, and 
congenital amputations. 

Traumatic Rupture of the Thoracic Aorta: 
Roentgen Pathologic Correlations. John C. 
Sanborn, M.D., E. Robert Heitzman, 
M.D., and Bedros Markarian, M.D., State 
University Hospital of the Upstate Medi- 
cal Center, Syracuse, New York. 

Traumatic rupture of the thoracic aorta 
is increasing in frequency. Prompt diagno- 
sis usually leads to surgical cure. 

The diagnosis, however, is often missed 
because of occult clinical signs or the mul- 
tiplicity of other injuries. The radiologist is 
in a key position to suggest aortic injury. 

Plain roentgenograms usually permit 
suggestion of the diagnosis although the 
findings may be subtle in some cases. 

Aortography will prove the diagnosis 
and, at times, allow a diagnosis of com- 
plete aortic transsection. Aortography also 
confirms the diagnos:s of traumatic aneu- 
rysm due to past injury. 

Radiographic and pathologic case ma- 
terial was reviewed and correlated in an 
effort to clarify the roentgen findings lead- 
ing to correct diagnosis. 

Vacuum Cassettes in Angiography: Com- 
parison of Conventional Cut Film Changer 
and Vacuum Packed Cassette Changer. Dan 
L. Seale, M.D., Hans O. Riddervold, M.D., 
Paul M. Dee, M.D., and Theodore E. 
Keats, M.D., Department of Radiology, 
University of Virginia Hospital, Charlottes- 
ville, Virginia. 

A comparative study of a conventional 
film changer (Elema-Schénander) and a 
vacuum packed cassette changer (Picker 
CP 420) was carried out. 

Screen contact and radiographic image 
quality were studied. 
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Screen film contact in the vacuum 
packed cassette was better than in the 
conventional changer, and because of this, 
the. radiographic image quality was im- 
proved. 

The Three Types of Right Aortic Arch. 
W.H. Shuford, M.D., R. O. Sybers, M.D., 
PhD., and Kathryn Edwards, M.D., De- 
partments of Radiology and Pediatrics, 
Emory University School of Medicine and 
Grady Memorial Hospital, Atlanta, Geor- 
gia. 

There are 3 types of right aortic arch: 
(iy with mirror-image branching of the 
major arteries; (2) with an aberrant left 
subclavian artery; and (3) with the left 
subclavian artery isolated from the aorta. 

This Exhibit presented the embryologic, 
anatomic and roentgenologic features of 


each of these types. 
Radiographic Evaluation of Cardiac 
Transplantation. Edward B. Singleton, 


M.D., Joseph Colquhoun, M.D., Louis L. 
Leatherman, M.D., John D. Milam, M.D., 
and Denton A. Cooley, M.D., St. Luke's 
Episcopal and Texas Children's Hospitals, 
Houston, Texas. 

Over 18 cardiac transplants have been 
performed at St. Luke’s Episcopal and 
Texas Children's Hospitals during the past 
12 months. 

"The majority of these patients have died 
after a variable period of improvement as a 
result of rejection of the transplanted heart. 

This experience has provided an oppor- 
tunity to observe the radiographic changes 
which accompany the rejection phenomena. 

| The Exhibitors described these changes 
and, in addition, included information for 
the radiologist regarding the basic im- 

unologic factors involved in tissue ac- 
ceptance and rejection. 

| Snowmobile Injuries: Hazards from a 
Popular New Winter Sport. A. Bradley 
Soule, M.D., and Stanley E. Chism, M.D., 
Department of Radiology, University of 
Vermont College of Medicine, Burlington, 

ermont. 
| The recreational use of snowmobiles has 
increased at a phenomenal rate. The large 


i 
i 
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number of injuries resulting from their 
operation prompted this preliminary study 
to determine the mechanism and types of 
injuries incurred. 

The Exhibit demonstrated that often the 
type of injury can be correlated with the 
mechanics of snowmobile construction and 
operation. For example, compression frac- 
tures of vertebrae appear to result from in- 
ability of the spine to absorb the shock 
of traveling over irregular terrain. 

Other fractures, bruises and lacerations 
resulted mainly from faulty operation of 
the vehicles. 

Suggestions were offered to improve the 
safety of the snowmobile. 

Breast Cancers Found on Repetitive Ex- 
amination in Mass Screening. Philip Strax, 
M.D., Louis Venet, M.D., and Sam Sha- 
piro, B.S., Health Insurance Plan of 
Greater New York, New York, New York. 

Since 1963 in a large repetitive mass 
screening program for breast cancer de- 
tection involving over 20,000 women ac- 
tually screened, cancers have been found on 
mammography alone, on clinical examina- 
tion alone, and on both modalities. 

These were found on initial examination, 
on subsequent examinations, and between 
screenings. 

In this Exhibit comparisons of cancers 
detected initially as well as on subsequent 
examinations were made as to type, size, 
and location of cancer, age of patient, his- 
tologic type and lymph node involve- 
ment. 

There was a Scientific Essay on the same 
subject. 

Bronchiolar-/loeolar Cell Carcinoma of 
the Lung. Marcy L. Sussman, M.D., George 
Jacobson, M.D., and Alex Newman, M.D., 
Maricopa County General Hospital, Phoe- 
nix, Arizona; and Los Angeles County 
General Hospital, Los Angeles, California. 

Alveolar cell carcinoma of the lung may 
be manifested in various forms, viz., as 
single or multiple nodules, lobar or seg- 
mental consolidation with or without 
atelectasis. Occasionally there is abscess 
formation. 
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The pleura is involved in about one- 
third of the cases. 

This Exhibit demonstrated that it is not 
possible to differentiate even pathologically 
between primary and metastatic pulmo- 
nary disease without a complete autopsy. 

lranstent Respiratory Distress of the 
Newborn: A Temporary Disturbance of a 
Normal Phenomenon. Leonard E. Swischuk, 
M.D., University of Oklahoma Medical 
Center, Children’s Memorial Hospital, Ok- 
lahoma City, Oklahoma. 

The newly described, benign and rather 
common syndrome of transient respiratory 
distress of the newborn was presented. 

The typical clinical and roentgeno- 
graphic findings were outlined, as well as 
the differentiation from more serious con- 
ditions such as hyaline membrane disease 
and meconium aspiration. 

Identification 1s primarily radiologic and, 
once recognized, will suggest the correct 
diagnosis. This is extremely important as, 
in the early stages, it clinically tends to 
mimic the more serious conditions. 

There was a Scientific Essay on the same 
subject. 

Mucosal Patterns in Diffuse Small Bowel 
Disease: A Practical Scheme for Their As- 
sessment. Leonard E. Swischuk, M.D., 
University of Oklahoma Medical Center, 
Oklahoma City, Oklahoma. 

A practical scheme for the differentiation 
of diffuse small bowel disease mucosal pat- 
terns was presented. Close-up small bowel 
mucosal fold studies were emphasized, and 
on the basis of specific configurations a 
systematic flow sheet was proposed. 

The scheme not only categorizes the 
various patterns, but in many cases, en- 
ables one to strongly suspect a specific 
diagnosis. This easy to apply scheme brings 
order to the initially complex array of 
findings in diffuse small bowel disease. 

Cystography in Childhood: Tumors and 
Pseudotumors. Arthur S. Tucker, M.D., 
Lester Persky, M.D., and David J. Albert, 
M.D., Case Western Reserve University, 
and} University, Hospitals of Cleveland, 
Cleveland, Ohio. 
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Cystography in children is useful in the 
investigation of hematuria. Bladder tu- 
mors may be disclosed by this method. 
Unfortunately, most bladder neoplasms in 
children are sarcomas of very malignant 
nature, although the prognosis is not 
hopeless if adequate surgical extirpation 
can be carried out. Leukemia may involve 
the bladder and produce severe bleeding. 

Benign polyps and hamartomas are oc- 
casionally encountered. Teratomas involv- 
ing the bladder may be either benign or 
malignant. Hemangiomas are almost invari- 
ably of benign histologic character, but 
may nevertheless be so extensive as to be 
life-threatening. 

Non-neoplastic masses demonstrated by 
cystography include foreign bodies, ureter- 
oceles, and extrinsic pressure defects. 

The Exhibit described typical examples 
of such lesions. 

There was a Scientific Essay on the same 
subject. 

Complications of Endotracheal Tubes. 
Homer L. Twigg, M.D., and Charles E. 
Buckley, M.D., Georgetown University 
School of Medicine, Washington, D. C. 

Use of an artificial airway is often neces- 
sary under medical emergency conditions. 

The Exhibitors recommended that sub- 
sequent chest roentgenograms should be 
obtained promptly to identify the position 
of the tube. Faulty location in the right 
main stem bronchus will result in atelectasis 
of the left lung. 

Immediate withdrawal of the tube into 
the trachea is mandatory. 

Celiac Pancreatography. Robert L. Wald- 
ron II, M.D., Hind Teixidor, M.D., Kevin 
L. Macken, M.D., M.B., B.Ch., and Husnu 
Demirag, M.D., Francis Delafield Hospi- 
tal and Columbia University College of 
Physicians and Surgeons, New York, New 
York. 

Celiac arteriography with the slow in- 
jection of 60 cc. of meglumine diatrizoate 
has resulted consistently in diffuse pan- 
creatic opacification. 

The pancreatogram has been apparent 
on serial films; however, photographic sub- 
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traction enhanced pancreatic visualization, 
particularly in that portion overlying the 
spine. 

Serial and subtraction films were pre- 
sented on 6 cases with encouraging roent- 
genographic-pathologic correlation. 

Radiologic Aspects of Megaureter in In- 
fants and Children. Alfred L. Weber, M.D., 
Richard C. Pfister, M.D., W. Hardy Hend- 
ren, M.D., and A. Everette James, Jr., 
M.D., Massachusetts General Hospital, 
Boston, Massachusetts. 

This Exhibit illustrated the radiologic 
findings of megaureter. 

The findings on the intravenous pyelo- 
gram, cystogram, and nephrotomogram 
before and after surgery, were presented. 

Clinical and pathologic data in 37 chil- 
dren were tabulated. 

Positive Contrast Tomography of the Pos- 
terior Fossa. Harvey I. Wilner, M.D., 
William R. Eyler, M.D., James L. Fenton, 
M.D., and Robert S. Knighton, M.D., 
Henry Ford Hospital, Detroit, Michigan. 

The detailed anatomy of the internal 
auditory canal was shown, including posi- 
tive contrast demonstration of the 8th 
nerve ganglia, with and without tomogra- 
phy. 

Examples of several tumors were also 
presented. 

The early detection of intracanalicular 
acoustic neuromas was aided by this tech- 
nique. 

Some New Uses of Solarized X-Ray Film. 
Stefan S. Winkler, M.D., and James T. T. 
CHen, M.D., Duke University, Durham, 
North Carolina: and University of Wiscon- 
sin, Madison, Wisconsin. 

Single-frame cine enlargements of re- 
producible good quality can be obtained by 
projecting cine image with ordinary film 
protector onto commercially-prepared so- 
latized duplicating film and then develop- 
ing this film in an automatic processor. 

xamples from a number of cardiac stud- 
les were shown along with description of 
the Exhibitors’ method and other sug- 
gested uses for this remarkable film. 

Color Radiography. Robert E. Wise, 
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M.D., David O. Johnston, M.D., and 
Robert Williams, M.D., Lahey Clinic 
Foundation; and New England Baptist 
Hospital, Boston, Massachusetts. 

Radiographic subtraction by color addi- 
tion has proved to be of significant value in 
clinical radiology and of remarkable value 
in teaching and illustration. 

The Exhibit demonstrated that this is 
achieved by the addition of primary colors 
to produce white light on the common 
areas of a pair of films made before and 
after contrast medium injection. Uncom- 
mon areas appear in color. 

Correlation of Liver Scanning and In- 
fusion Angtography in Colo-Rectal Malig- 
nancy. Robert E. Wise, M.D., and Ferris 
J. Siber, M.D., Lahey Clinic Foundation, 
Boston, Massachusetts. 

The Exhibit dealt with the correlation of 
liver scanning and hepatic infusion angio- 
graphy in colo-rectal malignancy. Normal 
and abnormal colloidal gold liver scans 
with comparative angiograms were demon- 
strated. 

A study of this clinical material has con- 
firmed many of the well accepted concepts 
of radioisotope scanning of the liver. The 
angiogram provides accurate information 
with respect to lesion size and is a good 
method of following the effectiveness of 
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chemotherapy for liver lesions. The liver 
scan and angiogram are complementary 
and correlate well in the evaluation of 
metastases. 

Xeroradtography. John N. Wolfe, M.D., 
Hutzel Hospital, Detroit, Michigan. | 

Xeroradiography was illustrated using 
case material and laboratory investigations. 

The emphasis was placed on its ability 
to record with clarity very fine structures, 
such as calcifications associated with breast 
carcinoma. 

The Exhibitor also presented clinical 
studies of other parts of the body examined 
by xeroradiography, including arterio- 
grams. 

There was a Scientific Essay on the same 
subject. 

Pulmonary Aspergillosis. Robert A. 
Zimmerman, M.D., and Wallace T. Miller, 
M.D., Hospital of the University of 
Pennsylvania, Philadelphia, Pennsylvania. 

Four types of pulmonary aspergillosis 
were demonstrated: (1) Chronic form 
(fungus ball); (2) secondary invasive form; 
(3) primary invasive form; and (4) allergic 
orm. 

Emphasis was placed upon the allergic 
form. 

There was a Scientific Essay on the same 
subject. 


X 
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THE TECHNICAL EXHIBITS 


HE TECHNICAL EXHIBITS of the 
Seventieth Annual Meeting of the 
American Roentgen Ray Society held in 
the large Convention Hall of the Washing- 
ton-Hilton Hotel, Washington, D. C., 
September 30-October 3, 1969, were again 
the most numerous in the Society's history, 
exceeding all expectations. They reflected 
magnificently the tremendous dynamic 
progress made, year by year, since the 
First Annual Meeting in Igoo. | 
No better characterization of the impor- 
tance of the Technical Exhibits to the So- 
ciety could be given than by citing from 
President Cook’s Address the quotation re- 
corded in the American X-Ray Journal, 
December, 1igoi. “Without any doubt 
there was exhibited in the 2,600 square feet 
of space devoted to apparatus, the finest 
collection of x-ray appliances brought to- 
gether anywhere in the world. The im- 
mense value of comparison as an educa- 
tional factor was here apparent. Side by 
side were seen competing instruments of 
the most varied type of construction. The 
strides that have been taken in mechanical 
improvement were visible on every hand. 
Two hours in this room was worth more to 
the incipient operator in search of informa- 
tion than two years of price list study.” 
To quote further from President Cook’s 
Address: “For more than one-half of the 
Society’s Annual Meetings we have been 
most fortunate to have had the unstinted 
coordinating and organizational assistance 
of our Honorary member, Mr. Clifford L. 
Sherratt. The efforts and accomplishments 
of this gentleman are another example of 
the splendid contributions that can be 
. made by the individual for the betterment 
of the science of radiology, through the 
improvement of one of the prime methods 
of dissemination of knowledge—The An- 
nual Meeting." 
This year again, Mr. Clifford L. Sherratt, 
Honorary member, used excellent judge- 


ment in assisting Dr. Ernst F. Lang, Man- 


ager of the Annual Meeting, in assembling 
and organizing these splendid exhibits 
which contribute immeasurably to the 
over-all success of the Annual Meeting. 

The Society expresses 1ts sincerest thanks 
and deep appreciation to the following ex- 
hibiting firms: 

AGA Corporation, Secaucus, New Jer- 
sey; Agfa-Gevaert, Inc., Teterboro, New 
Jersey; Albert-Acan X-Ray, Detroit, Mich- 
igan; Atomic Energy of Canada Ltd., 
Ottawa, Ontario, Canada; Automatic Seri- 
ograph (Division of Litton Industries) 
Des Plaines, Illinois; Barber-Colman Com- 
pany, Rockford, Illinois; Bar-Ray Prod- 
ucts, Ince., Brooklyn, New York; Bell. 
Craig, Inc., Long Island City, New York; 
John Bunn Corporation, Alden, New 
York; Cook, Inc., Bloomington, Indiana; 
Cordis Corporation, Miami, Florida; Dun- 
lee Corporation, Bellwood, Illinois; East- 
man Kodak Company, Rochester, New 
York; E. I. Du Pont de Nemours & Co., 


"Wilmington, Delaware; Electro-Catheter 


Corporation, Rahway, New Jersey; Elema- 
Schonander, Inc., Mount Prospect, Illinois; 
Encyclopaedia Britannica, Inc., Chicago, 
Illinois; Eureka X-Ray Tube Corporation 
(Division of Litton Industries), Chicago, 
Illinois; E-Z-Em Company, Inc., West- 
bury, New York; Field Emission Corpora- 
tion, McMinnville, Oregon; GAF Corpora- 
tion, New York, New York; General 
Electric Co., Milwaukee, Wisconsin; Rob- 
ert P. Gillotte Co., Cayce, South Carolina; 
Gordon Consultants, Inc., New York, New 
York; Warren H. Green, Inc., St. Louis, 
Missouri; Grune & Stratton, Inc., New 
York, New York; Halsey /Radelin Medical 
Products Division, United States Radium 
Corporation, Morristown, New Jersey; 
Hewlett Packard Company, Waltham, 
Massachusetts; Hoechst Pharmaceutical 
Company, Cincinnati, Ohio; Hoffrel In- 
struments, Inc., Norwalk, Connecticut; 
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Ilford Inc., Paramus, New Jersey; Keleket/ 
."'CGR Corporation, Waltham, Massachu- 
setts; Liebel-Flarsheim Company, Cin- 
cinnati, Ohio; LogEtronics, Inc., Spring- 
field, Virginia; The Machlett Laboratories, 
Stamford, Connecticut; Magnaflux Corpo- 
ration, Chicago, Illinois; Mallinckrodt 
Pharmaceuticals, St. Louis, Missouri; Med- 
igraph, Inc., Nashville, Tennessee; Medi- 
Tech, Inc., Belmont, Massachusetts; Med- 
rad, Inc., Pittsburgh, Pennsylvania; Micro 
X-Ray Recorder, Inc., Chicago, Illinois; 
3M Company, St. Paul, Minnesota; Nich- 
olas Laboratories, Ltd., White Plains, New 
York; North American Philips Corpora- 
tion, New York, New York; Nuclear-Chi- 
cago, Des Plaines, Illinois; Ohio Nuclear, 
Inc., Cleveland, Ohio; Pako Corporation, 
Minneapolis, Minnesota; Perceptual De- 
velopment Laboratories, Big Spring, 
Texas; Physicians Technical Equipment 
Company, Inc., New York, New York; 
Physiosonics, Inc. East Orange, New 
Jersey; Picker Corporation, Cleveland, 
Ohio; Profexray (Division of Litton 
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Industries), Des Plaines, Illinois; Pro- 
grammed Learning, Inc., Garden City, 
New York; The Purdue Frederick Com- 
pany, Yonkers, New York; Quasar Cathe- 
ter Corporation, Dallas, Texas; Radx 
Corporation, Houston, Texas; W. B. 
Saunders Company, Philadelphia, Penn- 
sylvania; Schick X-Ray Co., Inc., Wil- 
mette, Illinois; Frank Scholz X-Ray Corpo- 
ration, Boston, Massachusetts; Siemens 
Medical of America Inc., Union, New Jer- 
sey; Spectrum X-Ray Corporation, Yea- 
don, Pennsylvania; E. R. Squibb & Sons, 
Inc, New York, New York; Charles C 
Thomas, Publisher, Springfield, Illinois; 
U. S. Catheter & Instrument Corporation, 
Glens Falls, New York; Westinghouse 
Electric Corporation, Pittsburgh, Penn- 
sylvania; The Williams & Wilkins Com- 
pany, Baltimore, Maryland; Winthrop 
Laboratories, New York, New York; Wolf 
X-Ray Corporation, Jamaica, New York; 
Year Book Medical Publishers, Chicago, 


Illinois. 





NEWS 


AMERICAN ROENTGEN RAY SOCIETY 
ELECTS NEW OFFICERS 


At the Seventieth Annual Meeting of the 
American Roentgen Ray Society, held at 
‘the Washington-Hilton Hotel, Washing- 
ton, D. C., September 3o-October 3, 1969, 
the following new officers were elected: 
President, James C. Cook, M.D., Detroit, 
Michigan; President-Elect, John F. Roach, 
M.D., Albany, New York; zst Vice-Presi- 
dent, G. E. Sheline, M.D., San Francisco, 
‘California; 2nd Vice-President, Hymer L. 
Friedell, M.D., Cleveland, Ohio; Secretary, 
Ted F. Leigh, M.D., Emory University 
Clinic, Atlanta, Georgia 30322; and Trea- 
surer, C. B. Holman, M.D., Mayo Clinic, 
Rochester, Minnesota 55901. 

The Chairman of the Executive Council 
is William Seaman, M.D., 622 W. 168th 
Street, New York, New York 10032. 

The Seventy-first Annual Meeting will 
be held at the Deauville Hotel, Miami 
Beach, Florida, September 29-October 2, 


1970. 
SOCIETY FOR PEDIATRIC RADIOLOGY 


At the Twelfth Annual Meeting of the 
Society for Pediatric Radiology, which was 
held in the Jefferson Room of the Wash- 
ington-Hilton Hotel, Washington, D. C., 
on September 29, 1669, the following offi- 
cers were elected: President, John A. 
Kirkpatrick, M.D., Philadelphia, Penn- 
sylvania; President-Elect, Norman Glazer, 
M.D., Akron, Ohio; and Secretary-Trea- 
surer, John L. Gwinn, M.D., Los Angeles, 
California. 

The Thirteenth Annual Meeting of the 
Society will be held at the Deauville 
Hotel, Miami Beach, Florida, on Septem- 
ber 28, 1970. 


OHIO STATE RADIOLOGICAL SOCIETY 


The Annual Meeting of Ohio State 
Radiological Society will be held at the 
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Cleveland-Sheraton Hotel on May 15-17, 
1970. 

The scientific session will feature a panel 
discussion on "Radiology of Abdominal 
Disease" with guest speaker Dr. Manuel 
Viamonte. 

Inquiries regarding the meeting should 
be addressed to the Convention Chairman, 
Dr. Theodore J. Castele, 2609 Franklin 
Blvd., Cleveland, Ohio 44113. 


RECENT ADVANCES AND CHANGING 
CONCEPTS IN INTRA- 
VENOUS UROGRAPHY 


The date of this course, which was an- 
nounced in the September, 196g issue of 
the Journal has been changed from April 2 
and 3, 1970 to April 9 and 10, 1970. 


COURSE IN ABDOMINAL ANGIOGRAPHY 


St. Vincent's Hospital and Medical 
Center is sponsoring a course on “Ab. 
dominal Angiography” to be held on 
Thursday, February 12 and Friday, Feb- 
ruary 13, 1970 in the Cronin to Audi- 
torium of St. Vincent’s Hospital and Medi- 
cal Center, 153 West 11th Street, New 
York, New York. 

Further information may be obtained 
from: Plinio Rossi, M.D., Program Direc- 
tor, Department of Radiology, St. Vin- 
cent's Hospital and Medical Center, 153 
West 11th Street, New York, New York 


IOOII. 


TECHNIQUES, INSTRUMENTATION AND 
ROOM DESIGN FOR ANGIOGRAPHY 

The Department of Radiology at the 
Columbia Presbyterian Medical Center in 
New York is sponsoring a Course on 
"Techniques, Instrumentation and Room 
Design for Angiography” March 18-20, 
1970. 

The Academic Faculty will include: H. 
Abrams, M.D., Boston, Mass.; K. Amplatz 
M.D., Minneapolis, Minn.; H. L. Baker, 
Jr., M.D., Rochester, Minn.; L. P. Elliott, 
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M.D., Gainesville, Fla.; K. Ellis, M.D., 
New York, N. Y.; J. Gimenez, M.D., 
Philadelphia, Pa.; P. Goodwin, Ph.D., 
New York, N. Y.; S. Hilal, M.D., New 
York, N. Y.; B. Hollander, M.D., New 
York, N. Y.; M. Judkins, M.D., Portland, 
Oregon; I. Kanter, M.D., New York, N. Y.; 
A. Lee, M.Sc., New York, N. Y.; M. 
Mishkin, M.D., Philadelphia, Pa.; Prof. 
O. Olsson, M.D., Lund, Sweden; K. Ross- 
mann, Ph.D., Chicago, Ill.; W. B. Sea- 
man, M.D., New York, N. Y.; and E. 
Wood, M.D., New York, N. Y. 

For further information, please contact 
Dr. M. Yahr at the College of Physicians 
& Surgeons, 622 West 168th St., New York, 
New York 10032. 


WORKSHOP IN PEDIATRIC RADIOLOGY 


The Children's Mercy Hospital, 
Kansas City, Missouri 

To provide an intensive experience for 
pediatricians and radiologists in pediatric 
radiology on a practical level, the Chil- 
dren’s Mercy Hospital of Kansas City, 
Mo., with the cooperation of the University 
of Missouri School of Medicine and Exten- 
sion Division will hold a Workshop in 
Pediatric Radiology, April 27-May t, 1970. 

The enrollment is limited to a total of 5 
pediatricians and 5 radiologists. 

The Workshop wil be conducted by 
Donald Altman, M.D., Children's Variety 
Hospital, Miami, Florida. 

For further information please contact 
Charles E. Shopfner, M.D., Head, Depart- 
ment of Radiology, Children's Mercy 
Hospital, 1710 Independence Avenue, Kan- 
sas City, Missouri 64106. 


RADIATION RESEARCH SOCIETY 
Eighteenth Annual Meeting 


The Eighteenth Annual Meeting of the 
Society will be held at the Statler Hilton 
Hotel, Dallas, Texas, March 1-5, 1970. 

The deadline for preregistration is Feb- 
ruary 20, 1970. 

The deadline for receipt of abstracts was 
November 14, 1969. Any abstracts re- 
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ceived after that date cannot be included 
in the Program. 

The Society is reviewing nominations 
for the 1970 Radiation Research Soctety 
Research Award. The Award, consisting of 
a citation and a check for $1,000.00 is to 
honor an individual for outstanding work 
in radiation research. The recipients of this 
Award are to be those who have not 
reached their fortieth birthday on January 
I of the year of the Award, and the Award 
is open to anyone irrespective of member- 
ship in the Radiation Research Society. 
Nominations are being accepted at this 
time and are receivable until January 1, 
1970. Nominations and supporting data 
should be extensive enough to justify the 
nomination to those selection committee 
members in other disciplines. 

For further information please contact 
Richard J. Burk, Jr., Executive Secretary, 
Radiation Research Society, 5225 Lough- 
boro Road, N.W., Washington, D. C. 
20016. 


SEVENTH ANNUAL MEETING OF THE 
EUROPEAN SOCIETY OF 
PEDIATRIC RADIOLOGY 


(E.S.P.R.) 


The Seventh Annual Meeting of the 
European Society of Pediatric Radiology 
(E.S.P.R.) will be held in Rome, Italy, on 
April 16-18, 1970. 

The European Society of Pediatric 
Radiology, whose Secretariat is located in 
Paris, is formed of about 160 radiologists 
who have exclusive or principal interest in 
pediatric radiology and more than 100 
affiliated or associate members chosen from 
pediatric radiologists working outside of 
Europe, from general radiologists who de- 
vote part of their activity to pediatric 
radiology, and from pediatricians or pedi- 
atric surgeons. 

Three half-day sessions will be devoted 
to the theme “Radiology of the Newborn” 
(technique of the radiologic examination in 
the newborn, radiologic anatomy and 
physiology in the normal newborn infant, 
roentgen findings in neonatal pathology). 
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Two half-day sessions will be reserved for 
other topics on radiodiagnosis and radio- 
therapy in infancy and childhood. 

English will be the only official language 
of the Rome Meeting. 

The Organizing Committee of the Rome 
Meeting consists of Dr. Guido Iannaccone, 
President; Dr. Luciano de Camillis, Vice- 
President; Dr. Alberto Durio, Rome; D:. 
Paola Marino, Rome; Dr. Sergio Fasanelli, 
Secretary; and Dr. Piero Renato Lauriola, 
Treasurer. 

The address of the Organizing Com- 
mittee is Rep. Radiologico, Clinica Pedi- 
atrica, Policlinico, 00161 Rome, Italy. 


III REUNIAO BRASILEIRA DE 
NEURO-RADIOLOGIA 


At the II Brazilian Meeting of Neuro- 
radiology, held July 24-29, 1969, the Inter- 
American Federation of Neuroradiology 
(IAFN) was formed, and it was suggested 
to the former Presidents of the Symposium 
Neuroradiologicum that a World Federa- 
tion of Neuroradiology (WFNR) should be 
founded. The Journal of Neuroradiology 
was also founded at this time. 

The III Brazilian Meeting of Neuro. 
radiology, together with the I Inter-Ameri- 
can Meeting of Neuroradiology, will be 
held in Brazil, July 26-31, 1972. 

The following topics for the next meet- 
ing have been suggested: Training of 
Technicians; Training of Nurses; Training 
of Specialized Social Assistants; in addition 
to Basic Concerns, Lectures, Free Papers, 
Round Table Discussions and so forth. 

For further information please contact 
Dr. A. Tomaz Rezende, President, ZC-o2 
Rua Mario Pederneiras 6F-ap.401, Rio 
de Janeiro-GB-Brasil. 


TENTH INTERNATIONAL 
CANCER CONGRESS 


The Tenth International Cancer Con- 
gress will be held in Houston, Texas, USA, 
May 22-29, 1970, under the auspices of 
the International Union Against Cancer 


(UICC). 
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The International Union Against Cancer 
is ainongovernmental voluntary organiza- 
tion dedicated to the international control 
of cancer through research, therapy and 
prevention. Members represent some 70 
nations. 

The USA National Committee on the 
UICC was formed in 1952 at the request of 
the, American Association for Cancer Re- 
search, American Cancer Society, Inc. and 
the National Cancer Institute. This com- 
mittee is administered by the Division of 
Medical Sciences of the National Academy 
of Sciences. It has functioned until re- 
cently as the United States member to the 
International Union. Additional US mem- 
bers of the UICC recently admitted are: 
The University of Texas M. D. Anderson 
Hospital and Tumor Institute at Houston; 
Roswell Park Memorial Institute; Me- 
morial Sloan-Kettering Cancer Center; 
Cancer Research Institute—New England 
Deaconess Hospital; Ellis Fischel State 
Cancer Hospital and Cancer Research 
Center; and Institute for Cancer Research 
—Philadelphia. 

Headquarters of the UICC is located in 
Geneva, Switzerland. 

osts for the Tenth Congress are the 
National Academy of Sciences representing 
the USA National Committee of the UICC, 
and The University of Texas M. D. Ander- 
soh Hospital and Tumor Institute at 
Houston. 

The National Organizing Committee of 
the Tenth International Cancer Congress 
of Ithe International Union Against Cancer 
wishes to give recognition to other or- 
ganizations contributing funds in support 
of the Congress. These are: (1) American 
Cancer Society, Inc.; (2) National Cancer 
Institute; and (3) The State of Texas and 
the University of Cancer Foundation of 
the M. D. Anderson Hospital and Tumor 
Institute at Houston. 

All physicians, scientists and others of 
professional stature must register on in- 
dividual forms as Members of the Tenth 
International Cancer Congress. Wives, 
children and nonprofessional guests should 
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register as Associate Members. Associate 
Members must be accompanied by a Mem- 
ber. 

Registration fees are: Before December 
I, 1969, Member $40.00, Associate Mem- 
ber, $20.00; after December 1, 1969, Mem- 
ber $55.00, Associate Member $35.00 Re- 
fund deadline is March 1, 1970. 

A subscription fee for the Postgraduate 
Course is $5.00 in addition to the Congress 
registration fee. Early payment is advised 
to assure acceptance in the Postgraduate 
Course. 

For further information, or a copy of the 
Third Circular, please write to the Office of 
the Secretariat, Tenth International Can- 
cer Congress, P.O. Box 20465, Astrodome 
Station, Houston, Texas 77025, U.S.A. 


ASSOCIATION OF RADIOLOGISTS 
OF WEST AFRICA 


A Conference on “‘Paediatric Radiology” 
will be held on February 6 and 7, 1970 at 
the Lagos University Teaching Hospital, 
Lagos, Nigeria. 

Further information may be obtained 
from Dr. S. B. Lagundoye, Department of 
Radiology, University College Hospital, 
Ibadan, Nigeria. 


INTERNATIONAL COMMISSION ON 
RADIOLOGICAL PROTECTION 
(ICRP) 


The following are the officers and mem- 
bers of the International Commission on 
Radiological Protection (ICRP) for the 
period 1969-1973: Dr. C. G. Stewart, 
Chairman (Canada); Professor B. Lindell, 
Vice-Chairman (Sweden); Dr. D. J. Benin- 
son (Argentina); Professor O. Hug (Ger- 
many); Dr. H. Jammet (France); Dr. J. F. 
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Loutit (Great Britain); Dr. A. S. McLean 
(Great Britain); Dr. Z. Morgan 
(U.S.A.); Professor R. H. Morgan (U.S.A.); 
Professor Y. I. Moskalev (U.S.S.R.); Dr. 
H. B. Newcombe (Canada); Dr. E. E. 
Pochin (Great Britain); Professor Sir 
Brian Windeyer (Great Britain); Dr. L. S. 
Taylor, Member Emeritus (U.S.A.); and 
Dr. F. D. Sowby, Scientific Secretary (Can- 
ada). 

The Commission's Secretariat is at Clif- 
ton Avenue, Sutton, Surrey, England. 


THE UNIVERSITY OF TENNESSEE 
MEMORIAL RESEARCH CENTER 
AND HOSPITAL 


The Second Annual Willis F. Kraemer 
Memorial Lecture will be held at the Uni- 
versity of Tennessee Memorial Research 
Center and Hospital in Knoxville on 
Tuesday evening, March 24, 1970. 

This lectureship is in memory of Dr. 
Willis F. Kraemer who was the first radi- 
ologist at the University of Tennessee 
Hospital and who came to an untimely 
death at the age of 53 on June 6, 1968. 
His vast educational background has been 
an inspiration to his students and those 
who follow. 

The essayist of the evening will be Dr. 
William L. Caldwell, Associate Professor 
and Director of Radiotherapy at Vander- 
bilt University Hospital. 

The memorial lectureshtp will coincide 
with the opening of the new X-Ray Ther- 
apy Department at the University of Ten- 
nessee Memorial Research Center and Hos- 
pital. 

For further information please contact 
Edward Buonocore, M.D., Chairman, De- 
partment of Radiology, 1924 Alcoa High- 
way, Knoxville, Tennessee 37920. 
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BOOKS RECEIVED 


Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return for the 
courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


BOOKS RECEIVED 


RoEeNTGEN Diacnosis or RHEUMATOID ARTHRITIS. 
By David L. Berens, M.D., Clinical Associate in 
Radiology, Buffalo General Hospital; Assistant 
Clinical Professor in Radiology, State University 
of New York at Buffalo; Chief of Radiology, St. 
Joseph Intercommunity Hospital, Buffalo, N. Y.; 
and Ru-Kan Lin, M.D., Clinical Associate in 
Radiology, Buffalo General Hospital; Assistant 
Clinical Professor in Radiology, State University 
of New York at Buffalo; Chief of Radiology, 
Lafayette General Hospital, Buffalo, N. Y. Cloth. 
Pp. 338, with many illustrations. Price, $25.50. 
Charles C Thomas, Publisher, 301-327 East 
Lawrence Avenue, Springfield, Ill. 62703, 1969. 

RADIOSENSITIVITY AND SPATIAL DISTRIBUTION OF 
Dose. Reports prepared by two Task Groups of 
Committee 1 of the International Commission on 
Radiological Protection. ICRP Publication 14. 
Paper. Pp. 118, with some tables. Price, $4.50. 
Pergamon Press Inc., Maxwell House, Fairview 
Park, Elmsford, N. Y. 10523, 1969. 

Carpiac RoEsNTGENOLOGY: Piain FILMS AND 
ANGIOCARDIOGRAPHIC Finpines. By William T. 
Meszaros, M.D., F.A.C.R., Director of Radiology, 
Illinois Masonic Medical Center; Formerly, Direc- 
tor of Diagnostic Radiology, Cook County Hospi- 
tal; Assistant Professor of Radiology, North- 
western University Medical School, Chicago, Ill. 
Cloth. Pp. $87, with many illustrations. Price, 
$38.00. American Lecture Series No. 745. Charles 
C Thomas, Publisher, 301-327 East Lawrence 
Avenue, Springfield, Ill. 62703, 1969. 

SCIENTIFIC PunBLICATION3 FROM EASTMAN KODAK 
LABORATORIES. Section I: Organic Chemistry, 
Polymer Chemistry, Biological Chemistry. Sec- 
tion II: Analytical Chemistry, Physical Chemis- 
try, Chemical Engineering. Section III: Physics, 
Mathematics, Engineering. Section JV: Photo- 
graphic Science and Technology. Published by 
Department of Information Services, Research 
Laboratories, Eastman Kodak Company, Roches- 
ter, N. Y. 14650, 1969. 

SpInAL Corp Injuries. Edited by Daniel Ruge, 
M.D., M.S., Ph.D., F.A.C.S., Associate Professor 
of Surgery, Northweszern University; Attending 
Neurosurgeon, Chicago Wesley Memorial Hospi- 
tal, Veterans Administration Research Hospital, 
Rehabilitation Institute of Chicago, Chicago, Ill. 
Cloth. Pp. 226, with many illustrations. Price, 
$12.75. Charles C Thomas, Publisher, 301—327 
East Lawrence Avenue, Springfield, Ill. 62703, 
1969. 

EXPERIENCE IN Hepatic TRANSPLANTATION. By 


Thomas E. Starzl, Ph.D., M.D., Professor of 
Surgery, University of Colorado School of Medi- 
cine; Chief, Surgical Service, Veterans Adminis- 
tration Hospital, Denver, Colorado; with the as- 
sistance of Charles W. Putnam, M.D., Intern in 
Surgery, University of Colorado School of Medi- 
cine, Denver, Colorado. Cloth. Pp. 554, with many 
illustrations. Price, $37.50. W. B. Saunders Com- 
pany, West Washington Square, Philadelphia, 
Pa. 19105, 1969. 

RADIOISOTOPES IN UROLOGY AND RENAL DISEASE. 
Proceedings of a Symposium to Review the Uses of 
Radioisotopes in Urology and Renal Disease held 
by The Institute of Urology (University of Lon- 
don) and St. Peter's, St. Paul's and St. Philip's 
Hospitals at The Royal College of Surgeons, Lon- 
don, October 25 and 26, 1969. Paper. Pp. 114, 
with some illustrations. E. & S. Livingstone, Ltd., 
Edinburgh, 196s. 

Dracnosis AND MANAGEMENT OF BLowour FRAC- 
TURES OF THE ORBIT: WITH CLINICAL, RADIO- 
LOGICAL AND SurGIcaL Aspecrs. By Albert T. 
Milauskas, M.D., Clinical Instructor, Department 
of Ophthalmology, University of Washington 
School of Medicine; Chief, Department of Oph- 
thalmology, U. S. PHS Hospital, Seattle, Wash. 
Cloth. Pp. 146, with many illustrations. Price, 
$8.50. Charles C Thomas, Publisher, 301-327 
East Lawrence Avenue, Springfield, Ill. 62703, 
1969. 

RESULTS IN NEUROPHYSIOLOGY, NEUROENDOCRI- 
NOLOGY, NEUROPHARMACOLOGY AND BEHAVIOUR. 
Edited by K. Lissák. Recent Developments of 
Neurobiology in Hungary, Volume II. Cloth. 
Pp. 212, with some figures. Price, $9.00. Akadémiai 
Kiadó, Publishing House of the Hungarian Acad- 
emy of Sciences, Budapest V. Alkotmány U. 21, 
1969. 

GROWTH STIMULATION or Long BONES AFTER FRAC- 
TURE OR SIMILAR TRAUMA: A CLINICAL AND Ex- 
PERIMENTAL STUDY. By Osten Hedstrom. Paper. 
Pp. 134, with some illustrations. Acta Ortho- 
paedica Scandinavica, Supplementum No. 122. 
Munksgaard, Copenhagen, 1969. 

MOTION IN THE CERVICAL SPINE: AN EXPERIMENTAL 
STUDY ON Auropsy Specmens. By Erland Lysell. 
Paper. Pp. 62. Price, Sw.Cr.35. Acta Orthopaedica 
Scandinavica, Supplementum No. 123. Munks- 
gaard, Copenhagen, 1969. 

MYOELECTRIC SIGNALS IN CONTROL OF PROSTHESES: 
STUDIES on Arm ÂMPUTEES AND NORMAL INDI- 
VIDUALS, By Peter Herberts. Paper. Pp. 84, with 
some illustrations. Acta Orthopaedica Scandina- 
vica, Supplementum No. 124. Munksgaard, 
Copenhagen, 1969. 
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914 Abstracts of Radiological Literature 


ROENTGEN DIAGNOSIS 


Broop AND LYMPH SYSTEM 


BOLLINGER, A., MAHLER, F., and DE SÉPIBUS, 
G. Diagnosis of peripheral venous disease 
with a Doppler fowmeter. German Med. 
Monthly, Apr., 1969, 74, 189-193. (From: 
Cardiovascular Department, University Me- 
dical Policlinic, Kantonsspital, Zürich, Swit- 
zerland.) 


The use of Doppler fowmeters has helped to ex- 
pand our incomplete knowledge of the pathophysi- 
ology of the venous circulation. The technique used 
is simple and harmless. 

The Doppler flowmeter employed transmits ultra- 
sound at a frequency of 12 megacyles per second. 
When sound meets a moving object, it is reflected 
with a different frequency. Variations in movement 
produce variations in frequency. The flow pattern in 
a vein was investigated by placing the flowmeter 
probe on the skin over the vessel. Tracings were 
made on an 8 channel recorder, and simultaneous 
records of respiration and the electrocardiogram 
were obtained. 

Fifty-four patients (65 limbs) were investigated, 
including 1§ patients (19 limbs) with no clinical 
evidence of venous disorder, and 39 patients (46 
limbs) with venous disease of the leg. Twenty pa- 
tients (26 limbs) had varicosities of the long or 
short saphenous vein, 6 had phlebothrombosis, 7 had 
post-thrombotic syndrome, 4 (5 limbs) had incom- 
petent perforating veins in the lower leg without in- 
competence of valves in the long or short saphenous 
vein, and 1 had a traumatic arterial venous fistula. 
Twenty-four limbs had the clinical diagnosis con- 
firmed by phlebography and the traumatic arterial 
venous fistula was demonstrated by arteriography. 

All patients were recumbent Io ta 15 minutes be- 
fore and during recording of the flow signal. Records 
were made during normal breathing, full inspiration 
and expiration and the Valsalva maneuver. Flow 
signals were obtained from the femoral vein, long and 
short saphenous vein and incompetent perforating 
vein as appropriate for each case. 

In the case of traumatic arterial venous fistula 
between a branch of the deep femoral artery and the 
femoral vein, the flow continued even during deep 
breathing. 

Although the femoral vein flow normally stops 
during the Valsalva maneuver, if the valves at the 
upper end of the femoral vein or long saphenous vein 
are incompetent, it reappears after a brief interrup- 
tion and continues for the rest of the test. 

With iliac vein occlusion, flow was continuous and 
not affected by respiration, not even during deep 
breathing but it was completely abolished during the 
Valsalva maneuver. 

Occasionally, the femoral vein flow pattern is also 
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affected by cardiac activity, probably secondary to 
changes in right atrial pressure. 

Although Doppler flowmeters in the present form 
do not permit quantitative measurement of flow 
velocity, they do provide reliable information about 
the dow pattern in limb veins and this technique has 
already become a valuable addition to the usual 
methods of studying venous disorders.—J. T. Mc- 
Laughlin, M.D. 


Mavor, E. E., Gattoway, J. M. D., and 
Mauraay, R. G. Venography in iliofemoral 
venous thromboembolism. Surg., Gynec. & 
Obst., July, 1969, 129, 57-65. (From: Aber- 
deen Royal Infirmary, Aberdeen, Scotland.) 


Femoral venography is valuable in diagnosis, con- 
trol of treatment, and follow-up studies in cases of 
iliofemoral venous thromboembolism. 

Experience over the past 15 years in 256 patients 
with iliofemoral venous thrombosis has shown that 
in 93 per cent of patients the thrombosis originated 
in the iliofemoral segment, while in the remaining 
7 per cent, thrombosis had started peripherally and 
spread to involve the segment. In a series of 76 pa- 
tients with pulmonary embolism as a presenting 
symptom, the iliofemoral segment was the site of 
thrombosis, partial or complete, in two-thirds. There- 
fore, in the management of thromboembolic disease, 
it is essential to obtain precise knowledge of the 
state of the iliofemoral segment. This can be readily 
achieved by bilateral femoral venography, either in 
the course of venous thrombectomy or by direct 
puncture of the femoral vein or by intra-osseous in- 
jection through the greater trochanters. 

The technique of venography is described in de- 
tail. 

The clinical diagnosis of complete iliofemoral ve- 
nous thrombosis is usually straightforward, but in 
some cases the diagnosis can only be made by fe- 
moral venography. In some instances, a period of 
partial occlusion exists during which pulmonary 
embolism can occur without signs of venous insuffi- 
ciency in the leg. 

Experience with iliofemoral venous thrombectomy 
in more than 200 patients suggests that incomplete 
clearance, particularly on the left side, and recurrent 
thrombosis in the immediate postoperative period 
are important hazards. The routine use of venog- 
raphy during operation and in the immediate post- 
operative phase aids the progress of the thrombec- 
tomy, and is a means of accurate assessment of the 
early result of the venous clearance. Forty-eight 
iliofemoral venous thrombectomies have been carried 
out in the past 7 years under venographic control. 
Venographic studies have also been carried out in 
the postoperative phase. In 180 venographies no 
complications have occurred. 

During thrombectomy, venography demonstrates 
the position of the balloon catheter and also the 
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degree of patency of the iliofemoral segment. Relief 
of acute venous insufficiency and the degree of 
bleeding from the proximal part of the vein are gen- 
erally misleading in evaluating the patency of the 
iliofemoral segment. The ability to insert the venous 
balloon catheter for a long and measured distance 
proximally 1s also unprecise as an indication of the 
extent of clearance. Postoperatively, recurrence of 
thrombosis may not be detected without venography. 

A plan of investigation and treatment in patients 
with pulmonary embolism can be formulated: 


I. When iliofemoral venous thrombosis is clini- 
cally diagnosed, femoral thrombectomy under 
venographic control with locally administered 
heparin is indicated. 

2. When there is clinical evidence of peripheral 
deep vein thrombosis, bilateral femoral venog- 
raphy is indicated to establish the absence of 
thrombus in the iliofemoral segments. With 
such evidence, conservative treatment can then 
be safely recommended. If, despite conservative 
measures which may include anticoagulant 
therapy, further pulmonary embolism occurs, 
bilateral ligation of the superficial femoral vein 
just below the profunda termination can be 
recommended. 

3. When no signs are present in the leg, bilateral 
femoral venography is required to visualize the 
iliofemoral segment. The presence of thrombus 
incompletely occluding the vein is an indication 
for venous thrombectomy. 


A recent study of $9 patients at 4 to 11 years after 
venous thrombectomy demonstrated that in 69 per 
cent the iliofemoral segment was normal or a partial 
occlusion of the common iliac vein persisted with 
good direct ipsilateral collateral channels. Clinically 
these patients had no venous insufficiency. In 17 
per cent the main venographic feature was complete 
obliteration of the iliofemoral segment and the pre- 
sence of large but functionally inadequate cross 
channels. Clinically these patients had severe venous 
insufficiency of the poor collateral circulation type. 
These latter patients represent the real problem for 
venous reconstruction. 

Awareness of the functional and pathologic im- 
portance of the iliofemoral venous segment necessi- 
tates the routine use of femoral venography and the 
management of venous thromboembolic disease.— 
W. T. McLaughlin, M.D. 


Kaxxar, V. V., Franc, C., O'Suza, M. J., 
FrurE, P. T., Howe, C. T., and CLARKE, 
M. B. Treatment of deep-vein thrombosis 
with streptokinase. Brit. F. Surg., March, 
1969, 56, 178-183. (From: Departments of 
Surgery, Haematology, and Medical Physics, 
King’s College Hospital Medical School, Den- 
mark Hill, London, S. E. 5, England.) 
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Since anticoagulants only reduce the tendency to 
form fresh fibrin, the use of streptokinase to activate 
the fibrinolysis has been suggested. The fibrin and 
the fibrinogen degradation products resulting also 
have an apparent potent anticoagulant effect. 

Clinical studies, however, have been disappoint- 
ing. The use of this medication for arterial throm- 
bosis has also been attempted and it has been shown 
that the best chance of success occurs when the 
thrombosis is less than 72 hours old and when a con- 
tinuous infusion with a sufficiently high strepto- 
kinase level is used so that complete removal of circu- 
lating plasminogen results. The authors used these 
principles in the treatment of deep vein thrombosis 
and evaluated the patients with repeated phlebo- 
graphy and screening for the presence of recent 
thrombi with [™ labeled radioactive fibrinogen. 

Streptokinase was given by administering a load- 
ing dose of £00,000 units in 250 ml. of § per cent 
glucose and .18 per cent saline. Subsequently 150,000 
units were given hourly by the continuous intrave- 
nous infusion method. Treatment was continued for 
7 days. 

In 8 of the 10 patients the treatment was judged 
to be successful in that the tenderness disappeared 
rapidly, often within 12 hours. 

There were 2 failures. In the first case, the patient 
developed an allergic reaction and, therefore, the 
treatment was discontinued. In the second case the 
treatment was also discontinued after 5 days due to 
repeated episodes of hypotension. 

Fifty per cent of the patients who had a successful 
clinical result showed clearance of all thrombi by 
phlebography after treatment for periods ranging 
between 9 hours and 6 days. In each case, symptoms 
of thrombosis had occurred for less than 36 hours 
prior to treatment. In the remaining cases, extensive 
clearing of the venous thrombosis was noted but 
residual thrombus remained. 

In 5 of the patients treated with streptokinase the 
TIS fibrinogen counts decreased to less than ṣo per 
cent within 36 hours. In the sixth patient the counts 
were still greater than so per cent after 5 days of 
treatment. In a comparable group of 6 patients with 
extensive thrombosis, untreated, only 1 showed a 
significant fall in counts. 

The most frequent side effects were chills and 
fever. All but 2 patients developed fever which 
ranged from an elevation of 2~5.6° F. This usually 
occurred within 14 to 20 hours after the infusion and 
reached a peak at from 24 to 36 hours. Mild dyspnea 
was noted in 2 patients. Bleeding as a complication 
was noted in 3 patients. Of the 3, only 1 developed 
severe enough bleeding to require transfusion. 

Laboratory studies resulted in clot lysis times of 
greater than 6 hours, rapidly depleted plasminogen, 
decreased fibrinogen and large increases in fibrinogen 
degradation products. The latter values returned to 
normal within 48 hours. In addition, thrombin clott- 
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ing time ran parallel to the fibrinogen degradation 
product estimations. 

Clinical improvement occurred before the encour- 
aging phlebographic and radioactive fibrinogen re- 
sults. 

In conclusion, the authors Teel that streptokinase 
administration certainly dissclved thrombi. The ef- 
fect on the mortality and morbidity of deep vein 
thrombosis and the comparison of this method with 
other forms of treatment is stil being investigated.— 
Tames R. Stevenson, Major MC 


GorpsTEIN, Marvin R., BENCHIMOL, A., Cor- 
NELL, WILLIAM, and Lowo, Davip R. Chy- 
lopericardium with mu.tiple lymphangioma 
of bone. New England J. Med., May, 1969, 
280, 1034-1037. (From: Institute for Cardio- 
vascular Diseases, Good Samaritan Hospital, 
1033 E. McDowell Road, Phoenix, Ariz. 
8 5002.) 


Eight cases of primary chylopericardium have 
been reported in the literatura. 

The current case represents primary chyloperi- 
cardium associated with multiple cystic radiolucen- 
cies of bone. These proved to be lymphangiomata. 
The case is well supported by illustrations. 

The authors state that chylopericardium occurs 
primarily after chest trauma and in patients with 
metastatic disease involving; the mediastinum. 

'The occurrence of chylopericardium with a medi- 
astinal lymphangioma and associated with multiple 
bone lesions leads them to suspect a generalized 
abnormality of the lymphatic system.—JDavid C. 
Alftine, M.D. 


Rocers, Cuinton L., ard Amory, Hanorp I. 
Extralymphatic extravasation of ethtodol dur- 
ing lymphography. Aadiology, Apr., 1969, 
92, 1081-1082. (From: Department of Ra- 
diology, West Virginia University School of 
Medicine, Morgantowa, W. Va. 26506.) 


A contrast agent injected into the lymphatic sys- 
tem is contained within the lymph channels and 
lymph nodes until it enters the venous system. Oc- 
casionally, it may pool undzr the capsule of a lymph 
node. 

Surprisingly, the authors discovered, while doing 
a lymphographic procedure in a patient suffering 
from lymphoma, that the contrast agent (ethiodol) 
extravasated widely into the tissue surrounding an 
iliac lymph node. The radiopaque material had pene- 
trated the capsule and was detectable 14 months 
later. 

It is concluded that the extravasation was caused 
by destruction of the lymph node and its capsule by 
the lymphoma, allowing the contrast agent to escape. 
In these patients intralymphatic therapy with cyto- 
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toxic or radioactive agents should not be done.— 
Paul M . Kroening, M.D. 


RADIATION THERAPY 


Arrr: W. E. C. Supervoltage radiation treat- 
ment in advanced cancer of the uterine cer- 
vix: a preliminary report. Canad. M. A. T., 
May 3, 1969, 700, 792—797. (From: The 
Princess Margaret Hospital, goo Sherbourne 
Street, Toronto 5, Ontario, Canada.) 


In a prospective, randomized study of Stage 18 
and Stage ur cases of carcinoma of the cervix, 126 of 
300 patients that entered in the study are now avail- 
able for g year analysis; 61 were treated with cobalt 
6o teletherapy and 65 with a betatron. In all cases 
the patients were treated to a calculated dose of 
5,500 rads in 4 weeks through 4 oblique portals. 
'The field sizes were somewhat larger with the beta- 
tron ‘than with the cobalt 60 unit and the patient 
tolerance appeared to be better with the betatron 
treatment. Subsequent measurements, however, have 
indicated that the betatron dosage was about 6 per 
cent: less than that of the cobalt 60. 

Ini all cases external therapy was supplemented 
by a single intracavitary radium application with a 
linear tandem designed to administer 3,000 rads to 
Point A. 

The crude 5 year survival data show a success 
rate! of 34.4 per cent (21/61) for those treated with 
cobalt 60 and 60 per cent (39/65) for those treated 
on the betatron. This difference is statistically signif- 
icant. Morbidity and treatment mortality were 
lower in the betatron treated group as well. 

The author suggests that these differences are due 
to the ability to deliver a uniform dose to a larger 
volüme with the betatron, while at the same time 
reducing dosage to the regions outside the tumor 
volume. —Howard West, M.D. 


PEELING, W. B., Manrent, B. S., and SHEP- 
HEARD, B. G. F. Post-operative irradiation 
ih the treatment of renal cell carcinoma. 
Brit. Y. Urol., Feb., 1969, 47, 23-31. (From: 
Departments. of Urology, Radiotherapy and 
Pathology, The London Hospital, London, 
E. 1, England.) 


This study involves 164 patients who underwent 
nephrectomy for their primary tumor; 68 were ir- 
radiated postoperatively and 96 were not. The re- 
spective 5 year survival rates were 25 per cent and 


52 The cent. 

e cases were analyzed according to tumor stage 
and tumor grade. In neither instance did postopera- 
tive irradiation appear to improve survival. 

The authors feel that the place of irradiation 
shbuld be evaluated by a controlled prospective 
clinical trial.—Howard West, M.D. 
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WacHTFEIDL, VIKTOR, and VirEz, Miros. X- 
ray therapy for acute pancreatitis. 4m. 7. 
Surg., Dec., 1968, 116, 853-867. (Address: 
Dr. Milos Vitez, Chtef Doctor of the Roent- 
gen Department, Hospital, Karlovy Vary, 
Czechoslovakia.) 


In 1966, the authors were the first to use x-ray 
therapy as the basic method of treatment in acute 
pancreatitis on a large scale in a homogeneous series 
of patients. 

The pathogenesis of the disease is discussed in 
detail, as well as the rationale for x-ray therapy. 

Clinical and experimental experience indicates 
that a large number of causal factors (vascular, can- 
alicular, neurogenic, infectious, and traumatic) are 
present. Many clinical findings can be reliably ex- 
plained on the basis of enzymatic toxemia. 

Throughout 1966, 96 patients with acute pan- 


creatitis were treated by x-irradiation. Seventy-one. 


(74 per cent) were female and 25 (26 per cent) male. 
The 2 youngest patients were 18 years of age and 
the oldest 79 years. 

Sixty-four patients had nonoperative primary pan- 
creatitis. Forty had postoperative pancreatitis, 8 
being cases of early recurrence of preoperative pan- 
creatitis. 

The diagnosis of acute pancreatitis was based on 
the original clinical signs and confirmed by the pre- 
sence of elevated amylase values in the blood and 
urine. Emphasis is usually placed on blood amylase 
values, especially at the onset of the disease. A high 
leukocyte count in conjunction with the clinical pic- 
ture is also significant. 

Other laboratory tests, including the transaminase 
level; normal values for serum glutamic oxalacetic 
transaminase 1.3-+0.5 and for serum glutamic py- 
ruvic transaminase 0.75 +0.45, alkaline phospha- 
tase, erythrocyte sedimentation rate, in conjunction 
with the temperature, pulse, and severity of the 
clinical signs, acted more as a guide for determining 
the degree of severity of the disease. 

In addition to x-ray treatment, the usual complex 
therapy for acute pancreatitis, i.¢., anticholinergics, 
infusions of procaine in a § per cent glucose solution, 
antibiotics, stomach suction, absolute fasting, and 
dextran and plasma for the treatment of shock, was 
used. 

It is essential to begin radiation therapy as soon 
as possible, even in severe pancreatitis. There were 
no absolute contraindications in this series. Caution 
is advised in young patients, especially women during 
the childbearing period, with mild clinical signs and 
minor laboratory findings. 

All patients were irradiated with conventional 
roentgen rays at 200 kv., 15 ma., filtration 2 mm. of 
copper, and focus-skin distance of 40 cm. For most 
patients, a field of 20X24 cm. was employed. 

In the moderately severe forms the first dose was 
100 r, and in very severe forms, especially in obese 
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patients, it was 150 r, continued daily with intervals 
of 24 hours. 

The lowest dose used in one series was 100 r (un- 
completed irradiation) and the highest dose 6oo r. 
A dose of 300 r is regarded as an effective total dose 
for the mild forms, about 400 r for the moderately 
severe forms, and about soo r for the very severe 
forms. 

A second irradiation series is given for two reasons: 
(1) in case of recurrence of acute pancreatitis after 
the first attack had been alleviated by x-ray therapy; 
and (2) in cases in which the patient's condition did 
not completely return to normal, or reactivation of 
the pancreatic process occurred after the first irradia- 
tion series. 

The single daily doses chosen in subsequent series 
were lower than those in the first series, j.e., so to 
100 r and only in exceptional cases 150 r. 

Nine of the 96 patients irradiated for acute pan- 
creatitis died—a mortality of 9.38 per cent. Of 27 
other patients with acute pancreatitis, who were not 
irradiated, 1 died. 

Acute pancreatitis was the direct cause of death 
in only 1 patient who was not irradiated. In the 
others death was due to different causes, although 
acute pancreatitis was undoubtedly an important 
contributing factor. 

The authors attach great importance to the short- 
ening of the duration of the disease and to mitigation 
of its course as characterized by the normalization 
of laboratory values and improvement of the clinical 
signs and symptoms. 

The majority of patients felt an improvement 
within 5 to 6 days. 

In the presence of edema of the pancreas, irradia- 
tion can prevent the development of necrosis. Its 
indirect effect on hemodynamics, the prevention of 
hypovolemic shock, and the prevention of ischemia 
in the splanchnic region are likewise undoubtedly 
important.—Stephen N. Tager, M.D. 


ALFTHAN, Oror S. The inhibiting effect of ir- 
radiation on gynecomastia induced by estro- 
gen hormone stimulation: an experimental 
study. 7. Urol, June, 1969, ZOZ, 905-908. 
(From: Second Surgical Clinic, Central Hos. 
pital, University of Helsinki, Helsinki, Fin- 
land.) 


Gynecomastia in males results from estrogen ther- 
apy for the treatment of prostatic carcinoma. Clini- 
cal studies and some experience with patients indi- 
cate that radiation therapy to the mammary glands 
may inhibit the effect of the estrogen on the breasts. 

This article is an experimental work in which 60 
male, 1 year old, albino rabbits were divided into 6 
groups. 

Group I was irradiated 2 weeks prior to the com- 
mencement of estrogen treatment; Group n simul- 
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taneously with the commencement of estrogen treat- 
ment; Group 11 2 weeks after the commencement of 
estrogen treatment; Group Iv « weeks after the com- 
mencement of estrogen treatment; Group v 6 weeks 
after the commencement of estrogen treatment; and 
Group v1 was given fractionated irradiation. 

In the first 5 groups the irradiation consisted of a 
single dose of 1,000 r, generated at 150 kv. without 
filter, through fields 3X3 cm., at 30 cm. distance. In 
the sixth group the fractionated doses consisted of 
750 r each week for 3 weeks. The mammary glands 
on the right side of each animal were irradiated and 
the mammary glands on the left side were used as 
controls. 

At xo day intervals an irradiated mammary gland 
was removed from one rabbit in each group. The 
gland was then studied for growth and differentia- 
tion, using whole mount preparations and a magnifi- 
cation of from 6 to 40 times. 

The results showed that those animals which were 
irradiated prior to the injection of the estrogen had 
permanent and marked inhibition of the estrogen 
effect, particularly when the treatment was frac- 
tionated. Animals treated after or concomitant with 
the injection of the estrogen did not show significant 
inhibition of the proliferative changes, usually as- 
sociated with estrogen injections. 

These results confirm and extend previous clinical 
experience on the inhibitory effect of roentgen treat- 
ment of gynecomastia induced by estrogen hormone. 
The possible reason is that the roentgen rays in- 
jure the duct epithelium which is the target tissue 
of the estrogen.—George W. Chamberlin, M.D. 


RADIOISOTOPES 


Levy, BERNARD S., and ASHBURN, WILLIAM. 
Thyroid-uptake studies using 11. 7. Nuclear 
Med., June, 1969, 70, 386-289. (From: Mas- 
sachusetts General Hospital and Harvard 
Medical School, Boston, Mass.) 


The purpose of this paper was to present a simple 
method for doing thyroid-uptake studies with Į" 
using conventional counting equipment. The princi- 
pal advantage of using I!2 for uptake studies is that 
the absorbed radiation dose to the thyroid is signif- 
icantly less than with I1, 

The I! used for the uptake studies was obtained 
from a Te!P.T* generator system. Each generator 
was shipped with approximately 10 mc of the parent 
Ten, Te” has a half life of 77 hours; I™ has a phy- 
sical half life of 2.33 hours. Elutions could be ob- 
tained every 12.4 hours. The counting apparatus was 
the same as that used for the I™ uptake studies. The 
pulse-height analyzer was set at 660 kev. and the 
upper level discriminator at 760 kev. 

The 4 hour thyroidal uptake of I? is preferred; 1 
to I4 per cent of the administered dose is in the thy- 
roid gland in 4 hours; 24 hour uptakes and external 
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imaging of the thyroid gland cannot be done using 
pe i 

An dral dose of 1o uc of D9 was given and 4 hours 
later the patient's neck area was counted followed 
by a thigh count 8 cm. above the patella. 

The per cent uptake was 


cpm. (neck) — 2.4 X cpm. (thigh) X 100 


| cpm. (standard) at 4 hours 


The value of 2.4 represents the average neck-to- 
thigh ratio of counts normally present due to extra- 
thyroidal iodine. 

ps can be substituted for I! in a number of 
clinical situations with no loss in reliability and with 
a significant reduction in the absorbed thyroid radia- 
tion. ! 

Serial determinations of [™ can be employed to 
study; the effects of stress or drug administration on 
the thyroid gland. The studies can be repeated sev- 
eral times a day. 

Thi can be used to determine whether a patient is 
hyperthyroid. The low range of normal values found 
at 4 hours makes differentiation of normal from the 
hypothyroid state impossible. The 4 hour uptake 
correlates well with the protein bound iodine and 24 
hour T7! uptakes in normal and in hyperthyroid pa- 
tients — Charles W. Cooley, M.D. 


| 
Katara, SHIGEKOTO, CanuLLIT, Nicora, and 
TAGNER, Henry N., Jr. Comparison of 
radioisotopic and column chromatographic 
assay of serum thyroxine. Y. Nuclear Med., 

Tone, 1969, 70, 281—283. (From: The Johns 

lopkins Medical Institutions, Baltimore, 

Md.) 

The purpose of this study was to compare the 
column chromatography and the radioisotopic 
methods of thyroxine assay in the same sera and to 
evaluate the clinical value of the radioisotopic 
method. The radioisotopic method is based on com- 
petitive binding of labeled thyroxine to thyroxine- 
binding globulin. 

Sera were collected from 108 persons, including 
40 normal controls and 68 patients with various 
thyroid diseases. There were 32 hyperthyroid and 
I5 hypothyroid cases. The patients who were sus- 
pected of having an abnormality of thyroxine-bind- 
ingi globulin were excluded from the study. The col- 

chromatographic assay was done as described 
by [Pileggi with modifications in the size of the col- 
umn. The radioisotopic assay was done using Ab- 
bott's "Tetrasorb kit.” A resin sponge was used to 
separate bound and free thyroxine. 

The correlation between the two methods was 
satisfactory (correlation coefficient 0.967). The ra- 
didisotopic assay showed slightly higher values than 
the column method. There were 9 cases in which the 

| 


i 


} 
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two methods differed and the difference was thought 
to be due to exogenous iodine. The radioisotopic 
assays agreed with the clinical diagnoses in these 
cases. 

The normal range foz the radioisotopic assay was 
5.6-12.6 ug. of thyroxin per 100 ml. 

All hyperthyroid patients except 2 showed ab- 
normally high serum-thyroxine values and all hypo- 
thyroid patients except 1 showed abnormally low 
values. Two normals showed abnormally high val- 
ues.—Charles W. Cooley, M.D. 


Koven, I. H., Leasx, D., Sarson, A., and Por- 
LARD, A. A rapid method of determining 
"SO, in plasma and urine. F. Nuclear Med., 
June, 1969, zo, 284-285. (From: The New 
Mount Sinai Hospital, Toronto, Ontario, 
Canada.) 


Radioactive sulfate S*O,, a weak beta emitter, is 
probably the best means of measuring the extracellu- 
lar fluid space. There have been several methods 
of measuring SUO, which were time-consuming, re- 
quired tedious preparation of the samples and the 
samples had to be placed in different containers re- 
sulting in a loss of some of the S*5O,. 

The authors developed the following method in 
which the entire procedure was done within a scintil- 
lation vial: 0.25 ml. of plasma or urine, 0.4 ml. of a 
molar NaSO; solution and 0.3 ml. of molar BaCl; 
solution were placed in a glass counting vial. The 
resulting BaSO, suspension was centrifuged at 2,000 
rpm. for 10 minutes and the supernatant fluid was 
aspirated with a water pump. Five milliliters of N, 
N-dimethyl formamide was added and the pre- 
cipitate was resuspended using a vortex mixer. Cab- 
o-sil powder was added to fill the vial. Ten milliliters 
of the scintillating solutian (2,5 diphenyloxazole 1,4- 
bis-2-5 phenyloxazole benzene and toluene) was 
added and the vial was shaken in a vortex mixer. 

The time and rate of the centrifugation are critical 
but the volumes of the dimethyl formamide and the 
scintillating solution are not critical to the method. 

Experiments done on plasma and urine to deter- 
mine the recovery of SUO, showed that all the radio- 
activity in the samples was being precipitated. Dilu- 
tion studies showed a clear linear relationship be- 
tween the observed counts and the dilution of S**Q,. 

The above method is rapid and simple and large 
numbers of samples can be measured in a short 
period of time. The results are accurate and repro- 
ducible.—CAarles W. Cooley, M.D. 


Menina, Jose R., LIiLLEHEI, James P., Loxen, 
MerLe K., and Eserr, Ricganp V. Use of 
the scintillation Anger camera and xenon 
133 in the study of chronic obstructive lung 
disease. F.4.M.4., May 12, 1969, 206, 
985-991. (Address: Dr. R. V. Ebert, De- 


Abstracts of Radiological Literature 


919 


partment of Medicine, University of Min- 
nesota Hospitals, Minneapolis, Minn. 55455:) 


The authors assessed the regional distribution of 
pulmonary blood flow and ventilation in 12 normal 
subjects and 40 patients with chronic obstructive 
lung disease. An Anger camera with a thallium- 
activated sodium iodide crystal (11 inches in diam- 
eter) was employed as the detection device and for 
both perfusion and inhalation scans. Xenon (Xe!9) 
was the radiopharmaceutical used. 

To assess pulmonary perfusion, 3-5 mc of xenon 
133 was intravenously injected. After the radioac- 
tivity in the lung had reached a plateau, a scintipho- 
tograph was obtained with breath holding. Breath- 
ing was then resumed and serial scintiphotographs 
were obtained as the xenon 133 was “washed out" 
of the lungs. 

To study pulmonary ventilation, 3-5 mc of xenon 
133 was added to ¢ liters of air in a closed circuit 
spirometer. Scintiphotographs were then obtained 
with a single maximum inspiration, rebreathing of 
the xenon 133 mixture to reach equilibrium, and 
following breathing of room air to “wash-out” the 
xenon 133. During the study period, measurements 
of lung volume and arterial blood gases were also 
made. 

These studies revealed several distinct scinti- 
graphic patterns. In normal subjects, except for 
those changes due to posture, there was a homo- 
geneous distribution of radioactivity on both per- 
fusion and inhalation scans and clearance of the 
xenon 133 was rapid and uniform. The 40 patients 
with lung disease showed various combinations of 
perfusion, inhalation, and clearance abnormalities 
depending upon the predominant physiologic altera- 
tion. 

The authors believed that in those patients with 
an abnormal distribution of ventilation but normal 
perfusion, bronchitis was the predominant patho- 
logic abnormality. In patients with decreased per- 
fusion as well as areas of impaired ventilation, it was 
concluded that corresponding portions of the lung 
had been destroyed by pulmonary emphysema. 

'The advantage of the scintillation camera is that 
it allows simultaneous recording of the activity in the 
lung field, facilitating identification and mapping of 
areas of impaired perfusion or poor ventilation. This 
technique appears to have considerable practical 
usefulness in studying regional lung function.— 
A. Everette Tames, Fr., M.D. 


Kriss, Josere P. Diagnosis of pericardial effu- 
sion by radioisotopic angiocardiography. 7. 
Nuclear Med., May, 1969, 70, 233-241. 
(From: Stanford University School of Medi- 
cine, Stanford, Calif.) 


The author describes a technique of performing 
radioisotope angiocardiography to diagnose pericar- 
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dial effusion utilizing Tc®™ pertechnetate as the 
radiopharmaceutical and the Anger scintillation 
camera as the detection device. After intravenous 
injection of 10 mc of Tc®™ with the patient in the 
supine position, scintiphotographs were made every 
6—8 seconds for the first half minute and at longer 
intervals thereafter up to 2-3 minutes. 

In pericardial effusion the isotope angiocardio- 
gram demonstrates failure of the pulmonary radio- 
activity to become continuous with the radioac- 
tivity within the heart due to the fluid-filled peri- 
cardial sac which increases the separation between 
the cardiac blood pool and the lungs. In addition, it 
is possible to visualize the effusion itself soon after 
the radioactivity has reached the abdomen. 

In 5 of the 6 patients studied, a comparison heart 
scan performed with I"! labeled human serum al- 
bumin was obtained. Although the series was small, 
the accuracy of the author's method compared favor- 
ably with the conventional heart scan and offered the 
following distinct advantages: 


I. Rapidity (2-3 minutes following injection) of 
performing single study and elimination of 
chest roentgenography for localization 

2. Visualization of both the intracardiac blood 
pool and the pericardial sac as well as a simul- 
taneous measure of the circulation speed 

3. Different projections on a single study as well 
as multiple follow-up scans (due to the short 
6 hour half-life of Tc*™) can be obtained 

4. Lowered radiation dose to the body and critical 
organs 

$. Image manipulation and optimization due to 
the recording and display techniques 


The author points out another of the growing 
number of applications of radiolsotope angiocardio- 
graphy. Continued improvement of the image qual- 
ity will greatly increase the usefullness of this mo- 
dalhty.—J4. Everette James, Tr., M.D. 


MISCELLANEOUS 


Weiss, L., and Hotyoxe, E. D. Detection of 
tumors in soft tissues by ultrasonic holog- 
raphy. Surg., Gynec. E Obst., May, 1969, 
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128, 953-962. (From: Department of Ex- 
perimental Pathology, Roswell Park Memori- 
al Institute, Buffalo, N. Y.) 


Ultrasonic holography was used to demonstrate 
implanted tumors, both neoplastic and inflamma- 
tory, in skin flaps in rats in an attempt to assess the 
practicality of using this method for detection of 
mammary carcinoma. 

Ultrasound, generated from one quartz trans- 
ducer, was directed through the specimen, and the 
output from another transducer was directed through 
the water in which the specimen was immersed. The 
two beams were brought together at a fluid inter- 
face where they produced a ripple pattern (at the 
interface) which was isolated from the water in the 
main tank. The ripple pattern was used as a holo- 
gram, from which a three-dimensional optical re- 
construction of the specimen was made, employing 
the first order diffraction pattern by use of a re- 
flected quasi-coherent light source from a super 
pressure mercury vapor lamp. The optical image was 
viewed through an eye piece or on a two dimension 
photographic recording. 

The interference system 1s more satisfactory for 
detection of small soft tissue tumors than the pulse 
echo system using a single pulsed beam. 

The results showed that tumors as small as 2X2 
mm. could be detected in the skin pouches of rats. 
Tumors were more readily detected by ultrasonic 
holography than by roentgenographic techniques. 
Transplanted malignant tumors and non-neoplastic 
sterile inflammatory lesions could not be differen- 
tiated by ultrasonic holography. 

Tests were run to determine whether the ultra- 
sound radiation had harmful effects on the rats. 
Used at ṣo times the diagnostic dose, there was no 
detectable damage to normal tissues, nor did it 
affect tumor growth as judged by volumetric mea- 
surements. The incidence of metastases was not in- 
creased by irradiation. The mean litter size of ir- 
radiated pregnant rats was decreased as compared 
to those of nonirradiated rats, and no explanation 
of this was offered. 

The technique was considered worth testing for 
its application in detection of mammary tumors.— 
Lois Cowan Collins, M.D. 
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CHOLANGIOTOMOGRAPHY, intravenous, potentiated, 
27 
intravenous, with bilivistan; report on new con- 
trast medium for visualization of extra- 
biliary system, 14 
CuoLEcvsTOsES, hyperplastic; new contribution to 
unitarian theorv, 1 
CHONDROSARCOMA, case of, with pulmonary and 
skeletal metastases after hemipelvectomy, 
successfully treated with “S-sulfate (ab), 
459 
CHYLOPERICARDIUM with multiple lymphangioma of 
bone (ab), 916 
"CiRRHOSIS, muscular, of lung,” with their advanced 
final stages as, (diffuse bronchiolectasis 
with muscular hyperplasia); desquamative 
interstitial pneumonia and idiopathic dif- 
fuse pulmonary Abrosis; fibrosing alveolitis, 
258 
CLAVICULAR cortex, width of, in osteoporosis (ab), 
229 
CLOACOGENIC carcinoma, 175 
COLLATERAL vessel supply, importance of, to inter- 
nal mammary arteries in treatment of 
ischemic heart disease, 361 
Coton bacillus pneumonia: complication of lesser 
sac abscess, 300 
barium perforation of peptic ulcer and barium 
granuloma of: report of two rare complica- 
tions in radiological examination (ab), 681 
ConpyLoip foramen, so-called, in half axial view, 
515 
Contrast media, on adverse reactions to, and their 
incidence (E), 207 
media, urographic, opacification of gallbladder 
by; reflection of alternate excretory path- 
way, 763 
media, water-soluble nonabsorbable, production 
of pulmonary edema by aspiration of (ab), 
681 
medium, clinical experience with new type of, in 
angiocardiography and thoracic aortog- 
raphy, 848 
medium, clinical experience with new type of, in 
carotid arteriography, 637 
medium, distribution and dispersal of, injected 
from catheters into vessels: study using 
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ultra-short exposure radiography (ab), 
690 
medium, effect of, on blood flow and blood pres- 
sure in lower extremities, 869 
medium, new, for visualization of extrabiliary 
system, report on; intravenous cholangio- 
tomography with bilivistan, 14 
studies, carbon dioxide, in retroperitoneal 
masses (ab), 686 
Coronary arteriography, selective, by percutaneous 
femoral artery approach, 377 
Croun’s disease (“regional enteritis”) of stomach, 
duodenum and small intestine, some inter- 
esting and unusual manifestations of, 86 
CusHine’s syndrome, skeletal changes in, and re- 
sults of intrahypophyseal implantation of 
Y* (ab), 458 
Cyst, neurenteric, of mediastinum, 641 
CvsrooRAPHY, double contrast gas barium, in 
assessment of diverticula of bladder, 769 
Cysts, iatrogenic intraspinal epidermoid sequestra- 
tion (ab), 687 
solitary occult retention, of pancreas (ab), 225 


DEFORMITIES of occipitocervical joint, angiographic 
study on vertebral artery in cases of, 526 
DrEFoRMITY, pseudotumoral post-herniorrhaphy, 81 
DriATRIzOATZE, gallbladder visualization following in- 
jection of, 21 
DicEstion, angiographic changes during, 191 
Disease, bone, suspected, strontium 85 scanning of 
(ab), 695 
chronic obstructive lung, use of scintillation 
Anger camera and xenon 133 in study of 
(ab), 919 
congenital heart, vascular abnormalities of left 
lower lobe of lung in, 351 
Crohn's, (“regional enteritis’) of stomach, 
duodenum and small intestine, some inter- 
esting and unusual manifestations of, 86 
Graves’s, unusual complication: raised intra- 
cranial pressure due to premature fusion of 
skull sutures (ab), 679 
heart, ischemic, importance of collateral vessel 
supply to internal mammary arteries in 
treatment of, 361 
nitrofurantoin lung; clues to pathogenesis, 818 
non-neoplastic pulmonary, bronchial and inter- 
costal arteriography in, 328 
Paget's, association of cerebellar tonsillar 
herniation with basilar impression incident 
to, 535 
peripheral venous, diagnosis of, with Doppler 
flowmeter (ab), 914 
respiratory, lung scanning in assessment of, in 
children, 313 
sickle cell; roentgenologic manifestations of 
urinary tract abnormalities in adults, 702 
Disrases, glycogen storage, roentgenographic skel- 
etal changes in, 840 
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DtivERTICULA of bladder, double contrast gas barium 
cystography in assessment of, 769 
DivgnTICULUM, duodenal; preoperative diagnosis of 
common bile duct entering; case report, 43 
of greater curvature of stomach; roentgenologic 
curiosity, 102 
Dorper flowmeter, diagnosis of peripheral venous 
disease with (ab), 914 
DvopEsNAr bulb, primary tumors of, 105 
diverticulum, preoperative diagnosis of common 
bile duct entering; case report, 43 
hematoma associated with pancreatitis, radio- 
logical signs of (ab), 225 
DvoprENocnAPHy, “tubeless” hypotonic; technique, 
value and limitations, 119 
DuopENuM, primary lymphomas of small intestine 
including; roentgen analysis of twenty- 
nine cases, 131 
primary malignant tumors of, roentgenologic 
findings in; report of 27 cases, III 
stomach and small intestine, some interesting 
and unusual manifestations of Crohn's 
disease ("regional enteritis") of, 86 
DwaARFISM, diastrophic (ab), 231 
low birthweight, with asymmetry (Silver's 
syndrome): treatment with human growth 
hormone (ab), 688 
DYSPLASIA, osseous, rare (ab), 230 
DvsnAPHISM, spinal, lipomatous invasion of spinal 
cord associated with: myelographic evalua- 
tion, 479 
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Radiographic Detection of Preclinical and 
Asymptomatic Cancer of the Lung, 440 
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Neuroradiology: Its Relationship to Other Pro- 
fessional Radiologic Services, 660 

The Seventieth Annual Meeting of the American 
Roentgen Ray Society, 885 
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Epema, unilateral leg, migraine, and methysergide: 
clinical presentation of retroperitoneal 
fibrosis (ab), 226 

Epwin Charles Ernst, M.D., 1885-1969 (E), 890 

ESOPHAGEAL varices, erection and detumescence of, 
77 

ESOPHAGUS, carcinoma of, simulating varices; case 
report, 85 

EsrRoGEN hormone stimulation, inhibiting effect of 
irradiation on gynecomastia induced by: 
experimental study, 917 

Eruiopor, extralymphatic extravasation of, during 
lymphography (ab), 916 

Exuisirs, scientific, 893 

technical, 906 
EXTRABILIARY system, report on new contrast 
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medium for visualization of; intravenous 
cholangiotomography with bilivistan, 14 
EXTREMITIES, LOWER, and pelvis, arteriography of, 

with moving table technique, 860 

and pelvis, injector for moving table-top angiog- 
raphy of, 824 

effect of contrast medium on blood flow and 
blood pressure in, 869 


FacrAL paralysis, parotid swelling with: complication 
of intravenous urography (ab), 686 
FEMORAL artery approach, percutaneous, selective 
coronary arteriography by, 377 
arteriography, simplified, device for, 866 
shaft, fatigue fracture of (ab), 457 
FiBROMA, desmoplastic, of bone (ab), 689 
Fisromatosis, fascial, juvenile, of forearm with 
osseous involvement: report of case (ab), 
230 
Fiprosts, idiopathic diffuse pulmonary, and desqua- 
mative interstitial pneumonia; with their 
advanced final stages as “muscular cirrhosis 
of lung" (diffuse bronchiolectasis with 
muscular hyperplasia); fibrosing alveolitis, 
2.58 
retroperitoneal, clinical presentation of: unilat- 
eral leg edema, migraine, and methysergide 
(ab), 226 
retroperitoneal: extraretroperitoneal lesions; re- 
port of three unusual areas of involvement, 
776 
Fim, plain, roentgen diagnosis of amebic hepatic 
abscess, 47 
FxsruLAE and sinus tracts, roentgenologic demon- 
stration of, 812 
FISTULAS, traumatic renal arteriovenous, spon- 
taneous closure of, 730 
FOREARM, juvenile fascial fibromatosis of, with 
osseous involvement: report of case (ab), 
230 
FRACTURE, fatigue, of femoral shaft (ab), 457 
Fractures, “occult,” of cervical spine, significance 


of, 493 


GALLBLADDER, opacification of, by urographic con- 
trast media; reflection of alternate excre- 
tory pathway, 763 
visualization following injection of diatrizoate, 
21 
Gastro “conray” in radiological examination of 
gastrointestinal tract (ab), 682 
GASTROINTESTINAL TRACT, gastro "conray" in radio- 
logical examination of (ab), 682 
importance of roentgenologic diagnosis of 
aberrant pancreatic tissue in, 71 
site of iron absorption in: as studied by remote- 
control] intestinal capsule (ab), 694 
Georce T. Pack, M.D., 1898-1969 (E), 443 
GLYCOGEN storage diseases, roentgenographic skel- 
etal changes in, 840 
GoNADs, effects of x-irradiation of immature ham- 
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sters on growth and development of (ab), 
696 

GRAVES's disease, unusual complication: raised 
intracranial pressure due to premature 
fusion of skull sutures (ab), 679 

GYNECOMASTIA, inhibiting effect of irradiation on, 
induced by estrogen hormone stimulation: 
experimental study (ab), 917 


HarL, E. Walter, M.D., 1893-1969 (E), 209 
Heart complex, hypoplastic right, roentgenologic 
findings in, 384 
disease, congenital, vascular abnormalities of 
left lower lobe of lung in, 351 
disease, ischemic, importance of collateral vessel 
supply to internal mammary arteries in 
treatment of, 361 
valve replacements, roentgenographic diagnosis 
of complications in, 392 
HEINER’s syndrome (ab), 680 
Hematoma, duodenal, associated with pancreatitis, 
radiological signs of (ab), 225 
intramural, of sigmoid, 170 
splenic, (?hamartoma), angiographic features of 
organizing, 430 
HeMIPELVEcTOMy, case of chondrosarcoma with 
pulmonary and skeletal metastases after, 
successfully treated with *S-sulfate (ab), 
459 
HEMOGLOBINURIA and hemolysis following angiog- 
raphy (ab), 691 
HEMORRHAGE, angiography of, 181 
Hepatic, amebic, abscess, plain film roentgen diag- 
nosis of, 47 
venous drainage, anomalous, Budd-Chiari syn- 
drome with: case report (ab), 693 
Hepatoma, functional, demonstrated with rose 
bengal scanning, 51 
HERNIA, sciatic: report of three cases including two 
with bilateral ureteral involvement, 791 
Hernias, lumbar disk, direct vertebral venography 
in (ab), 460 
HerniatTion, cerebellar tonsillar, association of, with 
basilar impression incident to Paget’s dis- 
ease, 535 
Hickey LECTURE, 1969; value of radiologic-patho- 
logic correlation in education of radiologist, 
235 
Hi» joint, injuries to, in car occupants (ab), 231 
natural history of disorders of (ab), 457 
Histiocyrosis X, pulmonary; review of 18 patients 
with report of 6 cases, 280 
HYDROCEPHALUS, some observations on deep cere- 
bral phlebogram in, due to supra- or sub- 
tentorial space-occupying lesions, 595 
HyprrERPLAsTIC cholecystoses; new contribution to 
unitarian theory, 1 
Hypersensitivity and lung, 290 
HYPERTENSION, angiographic investigation of, com- 
plicating human renal transplantation 
(ab), 227 
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portal, in childhood (ab), 692 
renovascular, pyelogram urea washout test in 
evaluation of, 750 
renovascular, recurrent: report of two cases with 
long-term follow-up (ab), 227 
HypocHONDROPLASIA: report of five kindreds (ab), 
688 
Hypoprastic right heart complex, roentgenologic 
findings in, 384 


im] thyroid up-take studies using (ab), 918 
ICRU, International Commission on Radiation 
Units and Measurements, 663 
IcrERUS, selective angiography in tumors of head of 
pancreas without (ab), 225 
ILIOFEMORAL venous thromboembolism, venography 
in (ab), 914 
Iniopsoas hypertrophy, ureteral deviation due to, 
756 
ImaGE intensifier and television monitor, value of 
operative cholangiography using (ab), 683 
INDIUM 113m as scanning agent (ab), 695 
INFERIOR lamina, notched; anatomic variant, 511 
INFRAPANCREATIC right kidney, 69 
InyEcror for moving table-top angiography of pelvis 
and lower extremities, 854 
INTERCOSTAL and bronchial arteriography in non- 
neoplastic pulmonary disease, 328 
INTERNATIONAL Commission on Radiation Units and 
Measurements (ICRU), 663 
INTESTINE, SMALL, leiomyosarcoma of, 142 
primary lymphomas of, including duodenum; 
roentgen analysis of twenty-nine cases, 131 
stomach, and duodenum, some interesting and 
unusual manifestations of Crohn's disease 
("regional enteritis") of, 86 
INTRARENAL masses, pancreatic pseudocysts simulat- 
ing, 65 
IRoN absorption, site of, in gastrointestinal tract: 
studied by remote-control intestinal cap- 
sule (ab), 694 
InRADIATION, inhibiting effect of, on gynecomastia 
induced by estrogen hormone stimulation: 
experimental study (ab), 817 
post-operative, in treatment of renal cell car- 
cinoma (ab), 916 
IsoroPE imaging, angiopneumography and differ- 
ential bronchospirometry, comparative eval- 
uation of pulmonary function by (ab), 694 


JUVENILE fascial fibromatosis of forearm with osseous 
involvement: report of case (ab), 230 
rheumatoid arthritis, spinal cord lesions in (ab), 
228 


Kipney, right, infrapancreatic, 69 
transplantation, prolonged survival after: report 
of case five years after transplantation from 
unrelated donor (ab), 226 
KIpNEyY’s, normal, reaction to intravenous pyelog- 
raphy, 746 
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Lamina, notched inferior; anatomic variant, §11 
Lec, unilateral, edema, migraine, and methysergide: 
clinical presentation of retroperitoneal 
fibrosis (ab), 226 
Leromyoma, pulmonary, 823 
LEIOMYOSARCOMA of small intestine, 142 
Liromatous invasion of spinal cord associated with 
spinal dysraphism: myelographic evalua- 
tion, 479 
Liver, filling defects on scintillation scans of, asso- 
ciated with dilatation of bile ducts, 37 
scans, pseudoabnormal, secondary to residual 
barium in bowel, £4 
Lumaar disk hernias, direct vertebral venography in 
(ab), 460 
injuries, patterns and mechanisms of, associated 
with lap seat belts (ab), 231 
Lune and hypersensitivity, 290 
disease, chronic obstructive, use of scintillation 
Anger camera and xenon 133 in study of 
(ab), 919 
"muscular cirrhosis of," (diffuse bronchio- 
lectasis with muscular hyperplasia), with 
their advanced final stages as; interstitial 
pneumonia and idiopathic diffuse pul- 
monary fibrosis; fibrosing alveolitis, 258 
nitrofurantoin, disease; clues to pathogenesis, 
818 
preclinical and asymptomatic cancer of, radio- 
graphic detection of (E), 440 
scanning in assessment of respiratory disease in 
children, 313 
scintigraphy (preliminary results) (ab), 693 
vascular abnormalities of left lower lobe of, in 
congenital heart disease, 351 
Lunes, uneven distribution of pulmonary blood flow 
between left and right, in isolated valvular 
pulmonary stenosis, 343 
LYMPHANGIOMA, multiple, of bone, chylopericardium 
with (ab), 916 
LvuPnaTIC cannulation, improved technique of, for 
lymphography; experience with 300 cases, 
877 
LvwPHocRAPHY, extralymphatic extravasation of 
ethiodol during (ab), 916 
improved technique of lymphatic cannulation 
for; experience with 300 cases, 877 
LYMPHOMAS, primary of small intestine including 
duodenum; roentgen analysis of twenty- 
nine Cases, 131 


MALABSORPTION syndromes, roentgenologic-patho- 
logic correlation in, 158 

Maticnancy, serosal, radiology of (ab), 682 

MALIGNANT tumors, primary, of duodenum, roent- 
genologic findings in; report of 27 cases, 111 

MAMMARY arteries, internal, importance of collateral 
vessel supply to, in treatment of ischemic 
heart disease, 361 

Marrow, bone, radionuclide imaging of (ab), 694 
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Masses, intrarenal, pancreatic pseudocysts simulat- 
ing, 65 
intrasellar, interval cavernous sinography in 
evaluation of, 589 
retroperitoneal, carbon dioxide contrast studies 
in (ab), 686 
superior mediastinal, and pericardial effusions, 
Tc?* pertechnetate angiocardiography in 
diagnosis of, 404 
MECHANICALLY ventilated patients, roentgenologic 
aspects of primary Pseudomonas aeruginosa 
pneumonia in, 305 
Meconrum peritonitis, anticipating, from meta- 
physeal bands (ab), 682 
MEDIASTINAL masses, superior, and pericardial 
effusions, Tc??? pertechnetate angiocardiog- 
raphy in diagnosis of, 404 
MEDIASTINUM, neurenteric cyst of, 641 
MESENTERITIS, retractile, roentgen diagnosis of, 787 
METAPHYSEAL bands, anticipating meconium peri- 
tonitis from (ab), 682 
METASTASES, osseous, of cancer of prostate: fre- 
quency of osteolytic forms (ab), 495 
pulmonary and skeletal, case of chondrosarcoma 
with, after hemipelvectomy, successfully 
treated with *S-sulfate (ab), 459 
METHYLGLUCAMINE iothalamate 60 per cent for 
cerebral ventriculography, 631 
METHYSERGIDE, unilateral lez edema and migraine: 
clinical presentation of retroperitoneal 
fibrosis (ab), 226 
MicTURITION, severe obstructed, micturating ure- 
thrography in (ab), 685 
MiGRAINE, unilateral leg edema, and methysergide: 
clinical presentation of retroperitoneal 
fibrosis (ab), 226 
Movinc table technique, arteriography of pelvis and 
lower extremities with, 860 
table-top angiography, injector for, of pelvis 
and lower extremities, 854 
Mucosa folds in upper urinary tract, 743 
MULTIPLE myeloma proteinuria, Tamm-Horsfall: its 
relationship to prolonged nephrogram in 
infants and children and to renal failure 
following intravenous urography in adults 
with (ab), 686 
"MuscuLaAR cirrhosis of lung" (diffuse bronchio- 
lectasis with muscular hyperplasia), with 
their advanced final stages as; desquama- 
tive interstitial pneumonia and idiopathic 
diffuse pulmonary fibrosis; fibrosing alveoli- 
tis, 258 
MvELoanaPHiC evaluation: lipomatous invasion of 
spinal cord associated with spinal dys- 
raphism, 479 
MyELoGnRAPHY, cervical air, practical approach to, 
486 
disappearance of large intracranial deposit of 
pantopaque twenty years after, 612 
in acute cervical injuries; technical note, 491 
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NEURINOMAS, acoustic, bone changes in, 652 

NEURORADIOLOGY: its relationship to other pro- 
fessional radiologic services (E), 660 

NITROFURANTOIN lung disease; clues to pathogene- 
sis, 818 

Nobu Le, regenerated, and other lumps, bumps, and 
dromedary humps: renal pseudotumors, 
720 

NoNDIABETIC patient, spontaneous pneumopyelo- 
gram in, 760 


OcciPiTOCERVICAL Joint, angiographic study on 
vertebral artery in cases of deformities of, 
526 

OssEous dysplasia, rare (ab), 230 

involvement, juvenile fascial fibromatosis of 

forearm with: report of case (ab), 230 

OsrEopPonosis, width of clavicular cortex in (ab), 
229 

OVARIAN teratoma, astrocytoma-containing, in child- 
hood, 647 


Pack, George T., M.D., 1898~1969 (E), 443 
PacET's disease, association of cerebellar tonsillar 
herniation with basilar impression incident 
to, 535 
Pancreas, solitary occult retention cysts of (ab), 
225 
tumors of head of, without icterus, selective 
angiography in (ab), 225 
PANCREATIC  pseudocysts simulating 
masses, 65 
tissue, aberrant, in gastrointestinal tract, im- 
portance of roentgenologic diagnosis of, 71 
PANCREATITIS, acute, x-ray therapy for (ab), 917 
angiographic findings in, 56 
radiological signs of duodenal hematoma asso- 
ciated with (ab), 225 
PANTOPAQUE, disappearance of large intracranial 
deposit of, twenty years after myelography, 
612 
Parot swelling with facial paralysis: complication 
of intravenous urography (ab), 686 
PELVIS AND LOWER EXTREMITIES, arteriography of, 
with moving table technique, 860 
injector for moving table-top angiography of, 
854 
PERICARDIAL effusion, diagnosis of, by radioisotopic 
angiocardiography (ab), 919 
PHLEBOGRAM, cerebral, deep, some observations on, 
in hydrocephalus due to supra- or subten- 
torial space-occupying lesions, 595 
PLAsMA and urine, rapid method of determining 
SO; in (ab), 919 
PNEUMOANGIOGRAM; anatomic correlation in living 
subject, 622 
Pneumonia, colon bacillus: complication of lesser 
sac abscess, 300 
desquamative interstitial, and idiopathic diffuse 
pulmonary fibrosis; with their advanced 
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final stages as “muscular cirrhosis of lung" 
(diffuse bronchiolectasis with muscular 
hyperplasia); fibrosing alveolitis, 258 
primary Pseudomonas aeruginosa, roentgeno- 

logic aspects of, in mechanically ventilated 
patients, 305 

PNEUMOPYELOGRAM, spontaneous, in nondiabetic 
patient, 760 

Poranorp radiography, value of, today—reappraisal, 
881 

Potyartariris, rheumatoid, chronic, radiologic 
signs of shoulder involvement in, (149 
cases) (ab), 229 

PosT-HERNIORRAPHY, pseudotumoral, deformity, 81 

PRESIDENT’S address; "In union there is strength,” 
699 

PROSTATE, osseous metastases of cancer of: frequency 
of osteolytic forms (ab), 495 

PROSTATOGRAPHY, transrectal: its use in prostatic 
hypertrophy, 796 

PsEupocysts, pancreatic, 
masses, 6¢ 

PSEUDOMONAS ARRUGINOSA pneumonia, primary, 
roentgenologic aspects of, in mechanically 
ventilated patients, 305 

PsEuDoTUMORAL post-herniorrhaphy deformity, 81 

Pseuporumors, renal: regenerated nodule and 
other lumps, bumps, and dromedary humps, 
720 

PrERYGOPALATINE fossa and canal, 520 

Putmonary and skeletal metastases, case of chon- 
drosarcoma with, after hemipelvectomy, 
successfully treated with *S.sulfate (ab), 


simulating intrarenal 


459 

blood flow, uneven distribution of, between 
left and right lungs in isolated valvular 
pulmonary stenosis, 343 

disease, non-neoplastic, bronchial and inter- 
costal arteriography in, 328 

dysmaturity syndrome, Wilson-Mikity syn- 
drome (ab), 681 

edema, production of, by aspiration of water- 
soluble nonabsorbable contrast media (ab), 
681 

fibrosis, idiopathic diffuse, and desquamative 
interstitial pneumonia; with their ad-- 
vanced final stages as "muscular cirrhosis 
of lung" (diffuse bronchiolectasis with mus- 
cular hyperplasia); fibrosing alveolitis, 258 

function, comparative evaluation of, by isotope 
imaging, angiopneumography and differ- 
ential bronchospirometry (ab), 694 

histiocytosis X; review of 18 patients with re- 
port of 6 cases, 280 

leiomyoma, 823 . 

PYELOGRAM urea washout test in evaluation of reno- 
vascular hypertension, 750 
PYrEeLoGrapuy, intravenous, normal kidney's reac- 

tion to, 746 
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PYELONEPHRITIS, xanthogranulomatous, and peri- 
renal xanthogranuloma (ab), 228 


RADIATION treatment, supervoltage, in advanced 
cancer of uterine cervix: preliminary report 
(ab), 916 
RADIOGRAPHIC and angiocardiographic study, per- 
sistent truncus arteriosus, 827 
RADIOLOGIST, value of radiologic-pathologic corre- 
lation in education of: Hickey Lecture, 1969, 
235 
RADIONUCLIDE imaging of bone marrow (ab), 694 
REGIONAL enteritis, some interesting and unusual 
manifestations of Crohn’s disease, of stom- 
ach, duodenum and small intestine, 86 
RENAL arteriovenous fistulas, traumatic, spon- 
taneous closure of, 730 
calcification, ring-shaped, significance of (ab), 
684 
cell carcinoma, post-operative irradiation in 
treatment of (ab), 916 
cell carcinoma, “ring-like” or “‘rim-like” calci- 
fication in, 737 
pseudotumors: regenerated nodule and other 
lumps, bumps, and dromedary humps, 720 
transplantation, human, angiographic investi- 
gation of hypertension complicating (ab), 
227 
vascularity in dog, angiographic study of effect 
of arfonad on, 711 
vein thrombosis with spontaneous return of 
function (ab), 684 
RENOVASCULAR HYPERTENSION, pyelogram urea 
washout test in evaluation of, 750 
recurrent: report of two cases with long-term 
follow-up (ab), 227 
Respiratory disease, lung scanning in assessment 
of, in children, 313 
RETROPERITONEAL fibrosis: extraretroperitoneal le- 
sions; report of three unusual areas of 
involvement, 776 
RHEUMATOID arthritis, juvenile, spinal cord lesions 
in (ab), 228 
polyarthritis, chronic, radiologic signs of shoul- 
der involvement in (149 cases) (ab), 229 
ROSE BENGAL scanning, functional hepatoma demon- 
strated with, $1 


SO, rapid method of determining, in plasma and 
urine (ab), 919 

3S-SULFATE, case of chondrosarcoma with pulmo- 
nary and skeletal metastases after hemi- 
pelvectomy, successfully treated with (ab), 


459 
SACRAL agenesis (ab), 689 
SCANNING agent, indium 113m as (ab), 695 
lung, in assessment of respiratory disease in 
children, 313 
rose bengal, functional hepatoma demonstrated 
with, 51 
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strontium $5, of suspected bone disease (ab), 
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Scans, pseudoabnormal liver, secondary to residual 
| barium in bowel, 54 
scintillation, of liver, filling defects on, associ- 
! ated with dilatation of bile ducts, 37 
Sciatic hernia: report of three cases including two 
' with bilateral ureteral involvement, 791 
SciENTIFIC exhibits, 893 
ScInTIGRAPHY, lung (preliminary results) (ab), 693 
ScINTILLATION scans of liver, filling defects on, asso- 
| ciated with dilatation of bile ducts, 37 
ScoLiosis, idiopathic, long-term follow-up of pa- 
| tients with, not treated surgically (ab), 458 
SEATBELT injury: injury of abdominal aorta (ab), 
|: 692 
SEATBELTS, lap, patterns and mechanisms of lumbar 
| injuries associated with (ab), 231 
SEPTAL, large atrial, defects, normal chest roent- 
genogram in presence of, 322 
SERUM thyroxine, comparison or radioisotopic and 
column chromatographic assay of (ab), 918 
SEVENTIETH Annual Meeting of American Roentgen 
i Ray Society (E), 885 
SHOULDER involvement, radiographic signs of, in 
| chronic rheumatoid polyarthritis (149 cases) 
| (ab), 229 
SHUNT, external arteriovenous, management, angio- 
| | graphic evaluation in, 434 
SICKILE CELL disease; roentgenologic manifestations 
‘of urinary tract abnormalities in adults, 702 
SIGMOID, intramural hematoma of, 170 
septum: variation in contour of left ventricular 
i outlet, 366 
SiLvER's syndrome, low birthweight dwarfism with 
, asymmetry: treatment with human growth 
| hormone (ab), 688 
SiNOGRAPHY, interval cavernous, in evaluation of 
intrasellar masses, 589 
Sinus, superior sagittal, and cerebral veins, spon- 
i taneous aseptic thrombosis of, 579 
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(That’s how long it has been tested 
in hospitals, clinics and offices.) 
In just a little over 5 square 

feet of light area, it produces 
unequalled quality results... 

in as little as 90 seconds. The 
Pakorol-XU can be adapted 

to other standard processes, too. 


The new transport system uses paired rollers— 
one hard, one soft. Their squeegee action 
Ó— eliminates film streaking. The 
ww dryer dries films thoroughly 

at low temperature—a must 


PAKO CORPORATION 
6300 Olson Memorial Hwy. * Minneapolis, Minn. 55440 


Please rush me complete information on the New 
Pakorol-XU 


Hosp/Clinic/Office 
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Pick 
your power: 
1000 MA 3-phase, 


2000 MA single-phase, 


1600 MA 3-phase. 





What do you look for in a 
high-power generator ? Maybe 
the first thing should be an 
honest range of choice. And 

only one equipment manufacturer 
offers you that. For instance: 


2000 MA single-phase with a 
revolutionary new x-ray tube 
that gives maximum power 
utilization. 


1600 MA three-phase (twelve 
pulse) with up-to-the-minute 
flexibility and push-button 
simplicity. 

And 1000 MA three-phase 
(twelve pulse) that gives you 
all that high power at a really 
sensible price. 


Who's the manufacturer ? The 
Profexray Division of Litton 
Medical Products, of course. 


Talk over your high-power needs 
with a Profexray engineer. He's 
the only one who can let you 

pick exactly what you want. 


Instead of what he happens 
to be pushing. 





[H Litton Medical Products 


" A Litton Industries Group, Profexray Division 
515 E. Touhy Ave., Des Plaines, Ill. 60018— Telephone (312) 296-4488 





Multiply 
yourse 


That's what Westinghouse Medical Services 
A are all about. 












If. 


Who could give you more help than anyone else in doing your job? More of you! 


At Westinghouse, we're prepared to aid in supplying more of you. Through a new 
discipline that focuses our technology, talent and experience in the fields of medicine 
and health care. 


It's our new Westinghouse Medical Services Division. 


The “you” that is concerned with equipment will find — in one place — information 
on our advanced radiology and cardiovascular systems for use in diagnostic and 
special procedures. Plus all the support equipment and accessories required. 


| The “you” that's concerned with maintenance of this equipment will find one of the 
world's largest service organizations in the field to back you up. 


F The “you” involved in hospital management can tap Westinghouse specialists in solving problems in 
patient flow, materials handling and personnel utilization. (We're doing it now — studying 
hospital needs for the 1980's.) 


Westinghouse is dedicated to the idea of applying our industrial skills to the problems of the hospital and 
physician. And through this to multiply your available time, energies and scope of operations. 


We're putting our total resources in electronics, computer technology, systems management, and 
i more than 40 years of involvement in the field of radiology behind this idea. 





C After all, we need more of you, too. 


i i You can be sure... if it's Westinghouse W) 


« Can Westinghouse help you in these areas? 


^ 


: \ — Westinghouse Medical Services Division 
". WW. 4701 Lydell Road, Cheverly, Maryland 20785 
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BA Affiliation or Hospital: 
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\ City: a a 
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N State: 
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Ny Gentlemen: 
N I'd like one of your representatives to tell me about your 
\ latest work in these areas: 
\ (J Radiology equipment and systems 
\ [J Cardiovascular systems for special procedures 
Ma [] Hospital management systems 
Me [] Patient monitoring systems 
W: [] Medical research and development 
e. C] Field technical services 
M [] Hospital accessories and 


>” . 
x equipment 
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A nonvisualized 
gallbladder... 





can often be visualized 
with Oragrafin esc. 


Calcium lpodate 








Cholecystogram 12 hours after routine Cholecystogram 3 hours later after dose 

dose of iopanoic acid.' of 6 Gm. of calcium ipodate granules. 
Note filling of the common duct— from Root’, 
discussion on the following page. 


When surgery hangs on diagnostic Films... 


Calcium and sodium ipodate are even in a poorly functioning gall- 
rapidly absorbed from the gastroin- bladder. In addition, use of calcium 
testinal tract and begin to appear ipodate granules permits same-day 
inthe bile with striking rapidity. The re-examination, should a second 
abundant delivery to the liver and visualization be deemed necessary. 


biliary system permits visualization 
See next page for "Brief Summary." 


Recent clinical study 


demonstrated 


improved diagnoses 


“A group of 114 patients with poorly filled gall- 
bladders after routine administration of iopanoic 
acid were given 6 gm. of [calcium] ipodate gran- 
ules immediately following their routine chole- 
cystography. In 66 per cent of these patients 
opacification of the gallbladder was obtained 
within 3 hours, allowing a definite diagnosis. Of the 
remaining 33 per cent, one-half were ultimately 
proven diseased."! For one of the patients in this 
group, see x-ray pictures on previous page. 


"Itis apparent that many poorly visualized gall- 
bladders can be rendered visible by the ingestion 
of ipodate granules. In most instances, definite 
diagnosis can be made within 18 hours of the 
original administration of opaque medium 
[iopanoic acid] rather than waiting 36 hours. A 
whole day may be saved and other diagnostic 
studies may be performed.” ’ 


plus other important advantages 

Less discomfort— |n a study utilizing iopanoic acid 
and ORAGRAFIN Sodium Capsules (Sodium 
Ipodate) nausea, vomiting, diarrhea, cramps, and 
dysuria—all were less frequent with Oragrafin 
Sodium Capsules.? Few side reactions — McCrory? 
reported that Oragrafin Sodium and Calcium were 
“... used routinely in cholecystographic studies 

in approximately 2000 patients with excellent 
diagnostic films and only rare and mild reactions." 
Greater convenience —Routine overnight proce- 
dure with Oragrafin Sodium Capsules is easy for 
patients to follow. If necessary, rapid, same-day 
re-examination procedures possible with the cal- 
cium granules reduce the need for I.V. studies. 


Contraindications: Contraindicated for persons 
sensitive to oral iodine compounds or for patients 
with combined renal and hepatic disease or 
severe kidney impairment. Gastrointestinal dis- 
orders, which may interfere with absorption, or 
liver dysfunction, which may result in inadequate 
biliary secretion of medium, are likely to result in 
unsatisfactory visualization. 


Precautions and Side Effects: Mild and transient 
nausea, vomiting, or diarrhea sometimes occur; 
but the incidence can be reduced by using the cal- 
cium granules and restricting the dosage to 3 Gm. 
Transient headache, dysuria, or abdominal pains 
may occur. 


Hypersensitivity reactions may include urticaria, 
serum sickness-like reactions, and rarely anaphy- 
lactoid shock. They are more likely to occur in 
the individual with a history of allergy, asthma, hay 
fever, or urticaria and in the individual who is 
known to be hypersensitive to iodine compounds. 
Antihistamines and corticosteroids are used to 
control hypersensitivity reactions; but the occa- 
sional serious anaphylactoid reactions require the 
immediate use of epinephrine or phenylephrine, 
oxygen, and intravenous corticosteroids. 


For full information see Package Insert. 


Supply: The calcium salt (Oragrafin Calcium 
Granules) is available in single-dose foil packets 
providing 3 Gm. of calcium ipodate as granules 
dispersed in flavored sucrose. The sodium salt is 
available in capsule form (Oragrafin Sodium 
Capsules) providing 0.5 Gm. sodium ipodate per 
capsule. 


References: (1) Root, H. F., Jr.: Amer. J. Roentgen. 
101:621 (Nov.) 1967. (2) White, W. W., and Fischer, 
H. W.: Amer. J. Roentgen. 87:745 (April) 1962. (3) 
McCrory, E.: J. Tenn. Med. Ass. 58:258 (Aug.) 1965. 


Oragratin s. 


Calcium Ipodate 
® Sodium 


Dragrafin Capsules 


Sodium Ipodate 





The Priceless Ingredient of every product 
is the honor and integrity of its maker.'TM 


SQUIBB 


ES 





UNIVERSAL 
LANGUAGE 





IS AN INTERNATIONAL LEADER in the development of 
more effective systems for radiation diagnosis 
and therapy 


Like . . . Toshiba’s SXT-6 Mobile X-ray Image Intensifier with fluoroscopic television system. It offers an image intensifier 
consolidated into a single C-arm stand. Mounted on casters, the lightweight unit (264 Ibs.) can be easily moved almost 
anywhere in the hospital quickly. This mobility permits fast, on-the-spot fluoroscopy and radiography in the operating 
theatre, emergency room, orthopedic area, recovery rooms and intensive care unit. 


We know advertising claims are just words. Especially among medical professionals. We're Japanese. We have trouble 
understanding the American psyche. However, we understand quite well the technical interests of the radiological profession. 
And we invite you to make us prove our claim as the world's leading innovator in radiation therapy and diagnostic devices. 


To bridge the language barrier, and to associate ourselves with an American counterpart in expertise, Toshiba International 
Corporation, Medical Apparatus Division, is working in the U.S. through Litton Medical Products, Inc., Profexray division, an 
organization with parts, service, and sales representation available throughout the U.S. Drop us a note for further details: 


Toshiba International Corp., Medical Apparatus Division, 1411 Peterson Ave., Park Ridge, Illinois 60068 (subsidiary of Tokyo 
Shibaura Electric Co., Ltd., Tokyo, Japan). 


TOSHIBA INTERNATIONAL CORP. . subsidiary of: 
TOKYO SHIBAURA ELECTRIC CO., LTD. Tokyo, Japan 


]xix 


eine vielseitige Verwendbarkeit eigne 


ich der AGFA-GEVAERT 90 Sekunden Rontgenfilm 
sowohl für das manuelle als auch fur 
das automatische Reproduktionsverfahren. 


How does this statement translate? 


(a) The universitality of AFGA-GEVAERT 90 second X-Ray Film 
makes it suitable for any processing, automatic or manual. 


(b) The ultra-fine detail of AFGA-GEVAERT 90 second Polyester 
X-Ray Film promises an unusually bright, fog-free image. 


(c) The consistency of AFGA-GEVAERT 90 second X-Ray Film provides 
optimum quality radiographs regardless of processing cycle. 


Why not test AGFA-GEVAERT Rapid Processing Polyester Film yourself? 
Call the LXC Representative who serves your area. 


FERRO 


AGFA-GEVAER 


EXC LOW X-RAY CORPORATION 
L 161 Sixth Avenue, New York, N.Y. 10013. Phone 212-255-3700 


Reduce 

onadow of a doubt 
J urograms 

with adequate 
dose urography 





STANDARD 30 ML. UROGRAM 50 ML. ADEQUATE DOSE UROGRAM 





Hypaque 507% 


sodium 


nao Sodium diatrizoate, USP 


In doses of 50 to 60 ml. will provide more consistently diagnostic 
urograms with these specific advantages: 


m larger dose increases diuresis and therefore improves filling of the 
urinary tract 

B more detailed visualization of urinary tract 

m compression and dehydration not essential 

m superior results in obese or azotemic patients 


m particularly valuable where prior standard urograms have provided 
inconclusive results 


B immediate adverse reactions not more severe or frequent than with 
lower dosage; however, delayed reactions are possible 


B voiding cystourethrograms obtainable when desired 


INJECT TOTAL AMOUNT OF SOLUTION I.V. IN ONE TO 3 MINUTES 
FOR BEST RESULTS AND MINIMAL SIDE EFFECTS 


Winthrop 


(Please see summary of Prescribing Information on following page) 


Summary of Prescribing Information 
Hypaque'" Sodium 50% sterile Aqueous Injection (Weight/ Volume) 


brand of sodium diatrizoate 


EXCRETORY UROGRAPHY AND 
DRIP INFUSION PYELOGRAPHY 


Description: Hypaque sodium is sodium 3,5-diacetamido-2,4,6-triiodoben- 
Zoate, a radiopaque medium used to delineate internal structures. Hypaque 
sodium 50 per cent contains 300 mg. iodine per ml. 


Warning: Do not use Hypaque sodium for myelography. Injection of even a 
small amount into the subarachnoid Space may produce convulsions and 
result in fatality. 


General and Specific Precautions: Caution is advised in patients with a 
history of bronchial asthma, other allergic manifestations, or of sensitivity 
to iodine; these conditions represent a special risk, though not an absolute 
contraindication. To avoid or minimize possible allergic reactions, pre- 
medication with antihistamines may be considered. Benadryl* (brand of 
diphenhydramine hydrochloride) in the same syringe with Hypaque may 
result in precipitation. A test dose of contrast medium is not entirely reli- 
able. Severe reactions, including fatalities, have occurred with a test dose 
as well as with the full diagnostic dose. 


Caution is advised in patients with severe cardiovascular disease. In patients 
with impaired renal function and cardiovascular disease, drip infusion 
pyelography imposes a sudden osmotic and sodium load which can pre- 
cipitate congestive heart failure. Contrast media injected into arteries or 
veins can promote sickling of red cells in susceptible individuals. In 
patients with reduced renal function, repeat of excretory or retrograde 
pyelography should be delayed at least 48 hours to avoid temporary sup- 
pression of urine. In preparation for excretory urography of patients with 
multiple myeloma, partial dehydration is not recommended, since this may 
predispose to the precipitation of myeloma protein in the kidney tubules. 
When thyroid function studies (PBI and 24-hour radioiodine uptake levels) 
are indicated, they should be performed prior to radiographic studies or 
several days afterwards, to avoid inaccurate results. 


Hypaque sodium 50% should always be injected at body temperature. 


General and Specific Adverse Reactions: Adverse reactions, usually of a 
minor nature, have occurred in 10-14 per cent of patients who have re- 
ceived Hypaque intravenously. Reactions due to faulty technique include 
hematomas and ecchymoses, following extravasation from the vein, and 
pyrogenic reactions. Hemodynamic reactions include vasodilatation with 
flushing, hypotension and, rarely, vein cramp or thrombophlebitis. Serious 
cardiovascular reactions include rare cases of cardiac arrhythmias (e.g., 
ventricular fibrillation), shock, and cardiac arrest. Transient proteinuria 
may occur occasionally following the injection of radiopaques and, rarely, 
oliguria and anuria have been reported secondary to a hypotensive reaction. 
Allergic reactions include asthmatic attacks, nasal and conjunctival symp- 
toms, cutaneous reactions such as urticaria and, rarely, anaphylactic shock, 
sometimes with fatal outcome. Severe reactions may also be manifested 
by signs and symptoms relating to the respiratory system (dyspnea, cya- 
nosis, pulmonary or laryngeal edema), or to the nervous system (restless- 
ness, confusion, or convulsions). Other reactions include nausea, vomiting, 
excessive salivation, anxiety, headache, and dizziness. Infrequently, 
"iodism" (salivary gland swelling) from organic compounds appears two 
days after exposure and subsides by the sixth day. Reactions to drip. in- 
fusion pyelography may not appear until some hours after the examination. 


ANGIOGRAPHY (PERIPHERAL ARTERIOGRAPHY 
AND VENOGRAPHY) 


Precautions (See a/so General Precautions): Extreme caution is advised in 
considering peripheral arteriography in patients suspected of having throm- 
boangiitis obliterans (Buerger's disease). Any procedure (even needling or 
insertion of a catheter) may induce a severe arterial and/or venous spasm. 
Caution is also advisable in patients with severe ischemia associated with 
ascending infection. 


Adverse Reactions (See a/so General Adverse Reactions): In addition to 
those listed under General Adverse Reactions, are those due to arterial 
trauma during the procedure (i.e, needling, insertion of catheter, sub- 
intimal injection, perforation, etc.) as well as to the hypertonicity or effect 
of the medium; also reported are transient arterial spasm, extravasation, 
hemorrhage, hematoma with tamponade, injury to nerves proximal to 
artery, thrombosis (rare in venography, if vein is irrigated following injec- 
tion), dissecting aneurysm, arteriovenous fistula, (e.g., with accidental per- 
foration of femoral artery and vein during needling) transient leg pain from 
contraction of calf muscles in femoral arteriography; transient hypotension 
after intraarterial (brachial) injection, and brachial plexus injury with 
axillary artery injections. 


Cerebral Angiography: Because of the special techniques required, it is 
recommended that Hypaque sodium be used for this purpose only by per- 
sons skilled and experienced in carrying out this procedure. 


Contraindication: Carotid angiography should be avoided during the pro- 
gressive period of a stroke, since this increases the risk of cerebral com- 
plications. 


Precautions (See a/so General Precautions): Select patients for this pro- 
cedure with care. Use the 50 per cent solution with caution in extreme 
senility (but not old age, per se), advanced arteriosclerosis, severe hyper- 
tension, and cardiac decompensation. 


The diagnostic value of the procedure, according to many authorities, when 
employed early enough in locating lesions amenable to surgery, may out- 
weigh the added risk to patients who have recently experienced cerebral 
embolism or thrombosis (stroke syndrome). A small number of postangio- 
graphic fatalities, including progressive thrombosis, have occurred in which 


trithrop Winthrop Laboratories, New York, N.Y. 10016 


the procedure did not appear to play a role. Patients with severe cerebro- 
vascular disease may be examined primarily by indirect methods of angiog- 
raphy. 


Care should be exercised to avoid contaminating catheters, syringes, 
needles, and contrast media with glove powder or cotton fibers. 


Angiography is hazardous in subarachnoid hemorrhage, In migraine, the 
procedure can be hazardous because of ischemic complications, partic- 
ularly if performed during or soon after an attack. 


Adverse Reactions (See a/so General Adverse Reactions): The major sources 
of complications are faulty technique, occlusive atherosclerotic vascular 
disease, repeated injections of the contrast media, and higher doses than 
those recommended. 


Untoward reactions are mostly mild and transient, although permanent 
visual field defects and deaths have been reported. 


Vascular reactions: flushing, vessel spasm, thrombophlebitis, and cutaneous 
petechiae. 


Neurologic complications: transient cerebral blindness, neuromuscular dis- 
orders, convulsions, coma, hemiparesis, unilateral dysesthesias, visual field 
defects, aphasia, and respiratory difficulties, 


AORTOGRAPHY 


Precautions (See a/so General Precautions): Special caution is advised to 
avoid inadvertent intrathecal injection when using the translumbar tech- 
nique. The incidence and severity of reactions or complications that may 
occur are influenced by: the care and experience with which the procedure 
is performed; the amount and type of medium used; the age and condition 
of the patient; and the premedication and anesthesia used. Since aortogra- 
phy is not without some danger, it should be performed only by those ex- 
perienced in the technique. Whenever possible, repeated injections of the 
solution during a single study should be avoided. 


Adverse Reactions (See a/so General Adverse Reactions): Renal damage 
and shutdown; neurologic complications such as transverse myelitis or 
paraplegia; cardiovascular complications such as shock, cardiac arrest or 
failure, coronary occlusion, arterial thrombosis, embolism, and perforation 
Of vessels; extravasation or hemorrhage from the puncture site or retro- 
peritoneal catheter perforation; necrosis of the intestinal wall; acute pan- 
creatitis; deaths; diffuse cutaneous petechiae; subintimal injection and 
aortic dissection. 


INTRAOSSEOUS VENOGRAPHY 


See General Precautions and Adverse Reactions. A general anesthetic is 
sometimes necessary since the method is painful. Occasionally, extravasa- 
tion of the contrast medium from the needle into the soft tissue may occur. 


DIRECT CHOLANGIOGRAPHY 


Precaution (See a/so General Precautions): This procedure should be used 
with caution in the presence of acute pancreatitis, injecting no more than 
5 to 10 ml. without undue pressure. 


Adverse Reactions (See a/so General Adverse Reactions): These may be 
attributed to injection pressure or excessive volume of the medium, result- 


Some of the medium may enter the pancreatic duct and cause a transient 
serum amylase elevation 6 to 18 hours later, without apparent ill effects. 
Pancholangitis resulting in liver abscess has been reported. Occasionally, 
nausea, vomiting, fever, and tachycardia have been observed. 


HYSTEROSALPINGOGRAPHY 


Contraindications: Menstruation, active or imminent; infection in any part 
of the genital tract, including the external genitalia; pregnancy, known or 
Suspected. Use not advised for six months after end of pregnancy, or 30 
days after conization or curettement. 


Precaution (See a/so General Precautions): Caution should be exercised in 
patients with known or suspected carcinoma to avoid possible Spread of 
the lesion by the procedure. 


SPLENOPORTOGRAPHY 


Precautions (See also General Precautions): Procedure should be performed 
with caution on patients with blood dyscrasias, a tendency to severe bleed- 
ing, or a spleen recently become tender and palpable. 


Adverse Reactions (See a/so General Adverse Reactions): Persistent hemor- 
rhage with hemoperitoneum has been reported, and, in some instances, 
hemorrhage has required splenectomy. 


How Supplied: Ampuls of 30 ml., boxes of 1, 10, and 25. A 1 ml. sensitivity 
test ampul is furnished with each ampul. Vials of 20 and 30 ml., rubber 
stoppered, boxes of 1, 10, and 25. Vials of 50 ml., rubber stoppered, boxes 
of 1 and 10. Each vial contains sufficient excess to permit withdrawal of 
1 ml. for testing sensitivity. 


If the solution is chilled, crystals may form but will readily dissolve if the 
ampul or vial is placed in moderately hot water before use. Cool to body 
temperature before injecting. 


1401M 


Micropaque 


parium sulfate 
SP formulation 


For optimum consistent definition 
by either route. 


Oral 

The smooth and palatable nature 
of Micropaque is readily accepted 
by all patients. 


Enema 

Micropaque completely coats 
mucosal walls with an even 
unbroken film to show up the 
whole pattern. 


Micropaque is available in 

25 kilo drums and individual 
examination packs for greater 
convenience and economy. 


Micropaquettes® 
contain 2 oz or 4 oz of Micropaque 


Micropaque Disposable 
Enema Kits 

contain everything needed for 
a single barium enema 


Nicholas Laboratories Limited 
180 East Post Road 
White Plains New York 10601 
Tel: 914 428-2544 


Distributor in the U.S.A. 

Picker X-ray 

Manufactured by 

Damancy and Company Limited 
England 





good — 
visualization 
should go 
Without 





s0, consideration of - 
side effects and safety 
determines the choice 


The choice of a contrast agent in excretion urog- 
raphy is made “...on the basis of the agent which 
gives the best concentration and the fewest side 
effects in the greatest number of patients, regard- 
less of age, sex, or disease category." ' The investi- 
gators who conducted this study felt that 6096 
meglumine diatrizoate would, therefore, be the 
preferred agent. 








Renografin-60 


Meglumine Diatrizoate 
Injection U.S.P 


See next page for “Brief Summary *. 








diagnostic excellence should go without 


'3ying...s0, consideration of side 
effects and safety determines the choice 


meglumine diatrizoate — a contrasting difference 
in animal toxicity Less cardiovascular distur- 
bance2-4 and lack of bowel necrosis5,6 has been 
demonstrated in animals. 


meglumine diatrizoate — a low incidence of 

side effects In I.M. use for excretion urography 
in children: ‘‘The almost complete absence of 

any kind of local effect [in 16 pediatric patients] 
from its injection into the gluteal muscle and 

the absence of any serious reactions, local or 
Systemic, indicate the safety of the medium." 7 
One of the 16 patients developed a skin rash soon 
after the injection, but the rash subsided promptly. 


In another Study of over 600 urologic patients — 
there was only a 695 incidence of side effects, 

which included nausea, vomiting, a sensation of 
itching, flushing of the skin. urticaria, sneezing, 
and a choking sensation. The author concludes: 
"It is hard to believe that any drug introduced 

intraverously could be so well borne by so many 
patients as has Renografin 60%... "1! [t should 
be noted that contrast agents, intravenously ad- 


ministered, are potent drugs, and their use is not 
without risk. 


neglumine diatrizoate — a contrasting difference in 
datient discomfort Low incidence of patient dis- 
:omfort or pain.8,9 Low incidence of nausea and 
'omiting.!0 Considerably less frequent ‘‘jump- 

ike" reactions than with other contrast agents. 


Since 60 per cent Renografin has resulted in 
Onsiderably less Pain than 50 per cent or 45 per 
ent [socium diatrizoate], we have converted to 
le routine use of 60 per cent Renografin for 
arotid arteriography.... The quality of the films 
nd the safety of the two agents being equal, there 
2€Ms to be a definite advantage in using the 
mpound least likely to cause discomfort.''8 


| a Study of 74 patients undergoing carotid 
teriography done under local anesthesia, al- 
ough the quality of the contrast was equal, 60% 
eglumine diatrizoate caused considerably less 
iin than 50 or 45% sodium diatrizoate in most 
ses.8 


us proven diagnostic excellence |n a study of 

'2 patients ranging in age from 21 to over 70 who 
're undergoing urography, 60% meglumine 
itrizoate produced Satisfactory roentgenograms 
604 or 97% of cases.11 


a series of 1,500 carotid arteriograms by Shealy, 
% meglumine diatrizoate produced "quite sat- 
actory"' results.8 


ntraindications: The inherent risks of angi- 
'aphy in cyanotic infants and patients with 
onic pulmonary emphysema must be weighed 
iinst the necessity of the procedure. Contrast 
dia may promote Sickling in homozygous in- 
iduals when injected l.V. or intra-arterially. 
quate renal visualization should not be ex- 
ted in patients with anuria or advanced uremic 
e. These preparations are contraindicated in 
ients witn hypersensitivity to salts of diatrizoic 
d; a history of sensitivity to iodine per se or to 
>r Contrast media is not an absolute contrain- 
ition, 


nings: A definite risk exists with the use of 
trast agents in excretion urography in patients 
multiple myeloma. There has been anuria 
progressive uremia, renal failure, and death. 
risk of the procedure in these patients is not 
ntraindication; however, partial dehydration in 
aration for study is not recommended since it 
predispose for precipitation of myeloma pro- 


tein in renal tubules. No therapy, including dialy- 
sis, has been successful in reversing this effect. 
Myeloma should be considered in persons over 
40 before undertaking urographic procedures. 
RENOGRAFIN-60 (Meglumine Diatrizoate Injec- 
tion U.S.P.) is not for use in aortography, renal, 
coeliac, coronary, pulmonary and cardiac angiog- 
raphy in adult and pediatric patients. 


Precautions: Severe, life-threatening reactions 
are rare; when they occur they suggest hyper- 
sensitivity. A personal or family history of asthma 
or allergy warrants Special attention and may 
predict more accurately than pretesting the like- 
lihood of a reaction although not the type nor 
severity of the reaction in the individual. The 
value of any pretest is questionable. The pretest 
most performed is the slow injection of 0.5—1.0 
CC. of the preparation into a peripheral vein. An 
impending reaction is often indicated by respira- 
tory difficulty, faintness, sneezing, itching, vomit- 
ing, or urticaria. In some instances, reaction to 
the test dose may be delayed and in a few cases 
the reactions have been extremely severe; there- 
fore, close observation is indicated. Should the 
test dose produce an untoward response, the 
necessity for continuing the examination should 
be reevaluated. If deemed essential, and cannot 
be postponed, examination should proceed with 
all possible caution. Anti-allergic drugs may be 
used to advantage. The more serious anaphy- 
lactoid reaction requires immediate treatment 
and may occur despite a negative sensitivity test. 
An emergency tray consisting of vasopressor 
drugs, epinephrine hydrochloride 1:1000, methox- 
amine, phenylephrine, levarterenol bitartrate or 
metaraminol bitartrate, glucose and saline is 
recommended and should be readily available. 
Oxygen and maintenance of a clear airway are 

of prime importance. Exercise caution with use 
in severely debilitated patients and in those with 
marked or severe hypertension. The possibility 
of thrombosis should be borne in mind when 
percutaneous techniques are employed. 


In peripheral arteriography, hypotension or mod- 
erate decreases in blood pressure seem to occur 
frequently with intra-arterial (brachial injection); 
this is transient and usually requires no treatment. 
Monitor blood pressure during and the immediate 
10 minutes after injection. 


In excretion urography, during the injection the 
patient should be watched for untoward reactions. 
If flushing or nausea occur, the rate of injection 
should be slowed or administration briefly inter- 
rupted until the side effects have disappeared. 

In preparation for the procedure, enemas are to 
be avoided. 


Cerebral angiography is undertaken with caution 
in patients with advanced arteriosclerosis, in 
extreme age, cardiac decompensation, severe 
hypertension, recent cerebral embolism, or throm- 
bosis. During the injection, the patient should be 
watched for untoward reactions and unless gen- 
eral anesthesia is employed, patients should be 
warned they may feel transient pain, flushing or 
burning, and may have "jump-like" reactions. A 
high risk exists in the performance of venography 
in the presence of thrombosis or phlebitis. 


Adverse Reactions: Pain and burning at site of, 
pain proximate to, the site of injection, vaso- 
spasm, partial collapse of injected vein, throm- 
bophlebitis, and neutropenia; pallor, weakness, 
dizziness, headache, nausea, vomiting, severe 
retching and choking; chills, fever, sweating, 
flushing of the face, asthma-like attack, apnea, 


wheezing, and respiratory distress: eruptions such 
as pruritus, rash, urticaria, and petechiae; itching, 
swelling of the facial area and edema; hyper- 
tension, hypotension (sometimes with no dis- 
cernible blood pressure), Circulatory collapse, 
cyanosis, and pulmonary edema; agitation and 
confusion; cramps, tremors, stupor, spasm or 
paralysis of the lower extremities, seizures, 
hemiparesis, impairment of vision, loss of con- 
sciousness, shock, anaphylaxis, cardiac arrest, 
ventricular fibrillation, and death. Anaphylactoid 
reactions may occur without warning. 


In addition to the above adverse reactions, the 
following may be specific for the given indication: 


Excretion Urography—cardiac arrest, ventricular 
fibrillation, anaphylaxis with severe asthmatic 


reactions, and flushing due to generalized vaso- 
dilation. 


Peripheral Arteriography—Hemorrhage from the 
puncture site, thrombosis of the vessel, and 


brachial plexus palsy following axillary artery 
injections. 


Cerebral Angiography—aphasia, visual field 
losses, hemiplegia, convulsions, coma, and 
death. 


For full information, see Package Insert. 


Supply: Renografin-60 is supplied in vials and 
ampuls as a sterile aqueous solution which pro- 
vides 6095 meglumine diatrizoate and approxi- 
mately 29% firmly bound iodine. The solution 
contains 3.76 mg (0.16 mEq.) sodium per cc. 
Available in vials of 30 cc. (FSN 6505-926-2062) 
and 50 cc., and in ampuls of 25 cc. 


References: (1) Macht, S, H.; Williams, R. H., and 
Lawrence, P. S.: Amer. J. Roentgen. 98:79 (Sept.) 
1966. (2) Fischer, H. W., and Eckstein, J. W.: Amer. 
J. Roentgen. 86:166 (July) 1961. (3) Fischer, H. W., 
and Cornell, S. H.: Radiology 85:1013 (Dec.) 1965. 
(4) Gensini, G. G., and DiGiorgi, S.: Radiology 
82:24 (Jan.) 1964. (5) Grayson, T., et al.: Radiology 
77:776 (Nov.) 1961. (6) Cooley, R. N., et al.: Angi- 
ology 15:107 (March) 1964. (7) Strasser, N. F., 

et al.: Radiology 79:408 (Sept.) 1962. (8) Shealy, 

C. N.: J. Neurosurg. 20:137 (Feb.) 1963. (9) Doeh- 
ner, G. A., and Brugger, G. E.: New York J. Med. 
60:4022 (Dec. 15) 1960. (10) Utz, D. C., and 
Thompson, G. J.: Proc. Mayo Clin. 33:75 (Feb. 19) 
1958. (11) Orr, L. M.; Campbell, J. L., and Thom- 
ley, M. W.: JAMA 169:1156 (March) 1959. 


Henografin-60 


Meglumine Diatrizoate 


Injection L.S P 


in excretion urography, 
cerebral angiography, 
peripheral arteriography, 
and venography 


S UIBB 'The Priceless Ingredient of every product 
is the honor and integrity of its maker 'TM 





FUJI 


Type Rx film for 90-second processing. 


PYNE XRAY 
CORPORATION 


Dealers of FUJI Kx and Rx film in all cities throughout the country 
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A NEW MEMBER 

OF OUR 
FILM CHANGER 
FAMILY 






Ecri 
a 


Ve BÀ oe 
RE GRE" 


Film magazine and film changer combined—-single and rapid serial operation— 
simultaneous use of the image intensifier throughout the roentgen examination— 
punch card control of exposure frequency, injection, etc.—a lightweight unit, 
simple to operate. 

Magazine holds twenty 14><14” films. Optional exposure rate up to 2 exp. per second. 


P U C K — MAKES A COMPLICATED JOB EASIER 





ELEMA-SCHONANDER, INC. 


. P.O. BOX 130 * MOUNT PROSPECT * ILLINOIS 60056 
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Proper positioning is so important in mammog- 
raphy. Diagnostic quality of the mammograms 
depends on it. The Mammoset has been specifically 
designed to eliminate much of the difficulty in 
obtaining the precise positioning that is essential. 

When used for the Craniocaudad and Latero- 
medial Projections, several views of the breast can 
be taken while the patient remains seated on the 
adjustable stool of the Mammoset. The technologist 
can quickly change the projection and side with 
minimal moving of the patient. 

For the Mediolateral Projection, the Mammoset 
is rolled up to the x-ray table on which the patient 
is lying, and the frame carrying the cassette tunnel 
is swivelled 180^ so that the stool is outside the 
table. When not in use, the Mammoset is easily 
moved out of the way of x-ray equipment. 


Consult Your Local X-Ray Dealer 


PIN 


PHYSICIANS TECHNICAL EQUIPMENT CO,, INC. 


A Division of Ipco Hospital Supply Corporation 
12 Van Dam Street, New York, N.Y. 10013 
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NIRODUCING A SIMPLE-TO 
SENSITOMETRIC CONTROL 
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HUNT 
SENSI-MAT 


CONTROL SYSTEM 


FILM COMPARISON VIEWER 








USE SYSTEM FOR THE PRECISE. 
OF X-RAY PROCESSING. — - 


HUNT 
SENSI-MAI 


CONTROL SYSTEM 


Now your department can: 

m consistently maintain the upper limits of informatior 
content in radiographic processing. 

= establish relative film processing standards within t 
department. 

m achieve total system control through rapid determir 
tion of sensitometric capability at any given momer 

= provide improved patient care through increased el 
ciency and reliability. 








^ 


Faster processing requirements, tighter processing tolerances e 
decentralization of x-ray facilities accentuate control problems 
radiology departments throughout the nation. Every effort is made 
achieve more diagnostic information and produce radiographs 
consistent quality. When processing isn't tightly controlled, f 
quality suffers and expenses soar with repeat examinations. 





The Hunt Sensi-Mat Control System, a major program for prec 
processing control in all x-ray departments, is the answer to 1 
costly problem... for less than 50c a day. | 


For immediate action write to George W. Wagner, National Mana 
X-Ray Products Division, Philip A. Hunt Chemical Corporation, P 
sades Park, New Jersey, 07650. 


PHILIP A. HUNT CHEMICAL CORPORATIO 


Palisades Park, New Jersey * Branches in Principal Cities * PHILIP A. HUNT COMPANY (CANADA) LTD. To 


Dynamax “HD 51" 


The ideal choice | 
lor all medium-heavy 
undertable applications, 


Look at these advantages: 
* Available in compact, space-saving housings. 


e Magnified fluoroscopy (with image intensifier) on the 0.3mm 
focal spot. | 


* /0-90mm spot films on the 0.3mm focus (with image intensifier). 
* Cineradiography on the 1.0mm focal spot. 


* Conventional spot radiography at 500 MA on the 1.0mm focal spot. 
(For extremely short exposure times) 


* 175,000 Heat Unit *RTM target. 


* Choice of regular speed, high speed, and grid-controlled models. 








Please consult your X-ray equipment representative, or contact 
The Machlett Laboratories, Inc., in Stamford, Connecticut, regarding 
all your X-ray tube requirements. | 


* Rhenium additive reduces target-roughening at high energy levels, ensuring longer, useful life. 


THE MACHLETT LABORATORIES, INC, 


A SUBSIDIARY OF RAYTHEON COMPANY laf 
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Hyphens have been giving trouble 
ever since the Tower of Babel 
came tumbling down. There were 
Alsace-Lorraine and Schleswig- 
Holstein. Then Firpo-Dempsey 
and Sino-Japanese. 

There's a way to keep up with 
pesky hyphens though. When the 
radiopharmaceutical industry 
generated a new vocabulary, we 
just hyphenated pharmaceutical 
G. D. Searle & Co. with The 


Radiochemical Centre. Voilà. 

Now you don't need to bring 
an interpreter when you shop for 
radiopharmaceuticals, standards, 
and clinical nuclear laboratory 
supplies. From alpha to omega, 
Radiopharmaceuticalese is 
spoken here. 

For fast order service, call the 
office nearest you. Because our 
home and 11 branch offices talk 
to each other in Telex, we usually 


ship the day you order. 
Need technical assistance? Call 


. our Customer Service Depart- 


ment in Des Plaines, Illinois. 

You'll scarcely notice our accent. 
Radiopharmaceuticalese is the 

language used 

in our new 


catalogue. Se 
ex 

So send for mopharmacent 

our first 2S eee 


edition. 


we speak your language with o 
slight accent 





2000 NUCLEAR DRIVE 
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ASURSHANUSEARLE CORPORATION 
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AN ACTIVITY OF G © SEARLE & CO AND THE FKADIOCHEMICAL CENTRE 





DES PLAINES, ILLINOIS 60018 TELEPHONE: (312) 296-1055 


» Amersham/Searle 














Pneumo- 


coniosis? 


No... just eggshells. A 
radiograph of eggshells 
superimposed 
photographically on a 
chest film.The result 
produced approximates 
the fibroid induration 
typical of pneumoconiosis. 





You have to be sure when 
making your diagnosis. You 
can't settle for less than the 
most reliable x-ray films and 
chemicals. That’s just what 
GAF offers—reliable prod- 
ucts and service, every- 
time. 


Two great films 


Finex® || and GAF-X®, the 
team of x-ray films that an- 
swer any diagnostic need. 
GAF-X film allows you mini- 
mum exposure levels, yet its 
fine grain structure assures 
you of observing even the 
most subtle differences. The 
contrast characteristics 
make this film ideal for the 
widest range of applications. 
Finex Il film has an extreme- 
ly fine grain structure and 
produces one of the bright- 
est, clearest images of any 
mid-speed film. It’s com- 
pletely interchangeable with 


any film in its class, and it 
processes beautifully. Both 
films process in 90 seconds, 
and can be processed man- 
ually. Try both of these 
great films. We know you'll 
be satisfied. 


Superb matching chemistry 


Liquamat® I| processing sys- 
tem is the all-liquid chemis- 
try that gives you everything 
these fine films have. And it 
does it quickly (90 seconds). 
Liquamat || makes process- 
ing a pleasure. 


Reliable service 


These fine products are 
backed by a nationwide 
staff of technically trained 
representatives ready to help 
you with any x-ray problem. 
You'll find them prompt, 
courteous and knowledge- 





able. Call your GAF rep 
sentative. Or write to G 
Corporation, 140 West 5 
Street, NewYork, N.Y. 100 


218-0400 





Have an idea for a radiograph of an object which resembles so 
form of pathology? We would like to hear about it, especially if ! 


would like to see it in print. 


92 GOOD REASONS WHY YOU NEED FINGERTIP DOSIMETRY. 


210 mrad 


400 mrad 30 mrad 


560 mrad 





When you hold a 1 mg radium needle 
for as little as five minutes, your thumb 
receives a maximum dose as high as 560 
mrad. A conventional photographic 
film dosimeter, wrist or ring, measures less 
than 2% of this dose. Only Isotopes 
LiF Teflon Finger Dosimeters can 
measure the dose at the points of 
maximum exposure — your fingertips. 

What's more these rugged, 
thin, flexible and tissue equivalent 
Finger Dosimeters, with a dose range 
from 50 mr to 10? rads, measure the 
total dose from beta, gamma and 
x-rays to the sensitive layer of 
the skin. 

Reasons enough, we think, to write 
or call ISOTOPES for full information. 
50 Van Buren Avenue, Westwood, 
N.J. 07675 (201) 664-7070. 


- ——— 





f T m Isotopes | Con-Rod ISOTOPES 
Í TLO System m.m MEN í— 
i a aet ATELEDYNE COMPANY 





FILM ISODOSE MPORTANT! E 
CONTOUR PLOTTER l 
a Model 3304 ELOLA ^ 
dii eye MARKET PRICES... 
from the nation's 
largest buyer of 


: used x-ray film... 


donald 
Elroy 


LI 
Exposure pattern on developed flim. This was exposed INC 
D 





during an arc rotation treatment port on Cobalt 60. 


31 years of integrity 


we purchase all brand and sizes of used x-ray 
film from anywhere in the United States... and 
we pay the freight cost. 

we pay in advance if requested, or immediately 
upon the receipt and weight evaluation of your 


shipment. 


our maximum market prices are gauged by the 
metals market and are adjusted continuously to 
reflect full value. 


we offer 12-month, cumulative Incentive Pay- 

| ment Bonuses for consistent shipments of used 

Resultant isodose contour printout from film A. There are E i 

168 symbols per sq. in.; plotted in 595 dose increments. | X-ray film. You reduce storage problems, earn 
highest weight increment prices. 





Minimize time constructing isodose curves from films 
containing dose distributions. Simulate and evaluate 
therapy with only short time on treatment machine. 


Evaluate beam shape, and test field homogeneity write for—your computerized, up- 
simply, fast and accurately. Make permanent records to-the-hour Quotation for Purchase 
and quick checks on experimental therapy portals. Plan that assures you of our 
Reduce film evaluation time from days to minutes. pledge to give . . . Maximum 


FEATURING: | Market Prices. 


e All solid state integrated circuit design with modular 
construction for easy maintainability. | 


e Improved high speed 10 prints/seconds film reader | l DONALD McELROY INC. 


and | : 
zi d us —Ü — 3201 old glenview road 

I stability solid state densitometer with tracking, : TIT : 
self aligning, single point light source. wilmette, illinois 60091 
e Reduced size, small compact table model; systems 
supplied as functionally complimenting instruments. Please send me COMPLAN TODAY. 
e Standard coded outputs and inputs, easy to inter- 
face with data handling equipment and accessories. 





Use the same system for simple or multiple isotope 
scanning of brain, kidney, heart, and liver, etc., by | 
adding up to two spectrometers. Three dimensional | 
water tank — scanner for phantom studies will be 
available by mid 1969. For further information and 
reprints from "Radiology" and "Hospital Handbook” | 


716 HANLEY 2 
INDUSTRIAL COURT artronix am 
ST. LOUIS, MO. 63144 NNENNNREENE 


PHONE (314) 644-2456 INSTRUMENTATION 














ADDRESS 
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When not seeing 
is believing 





The full, precise visualization 
of the gallbladder obtained 
with TELEPAQUE is diag- 
nostically important because 
it assures you that there is 

no cholecystic pathology. The 
fact that TELEPAQUE pro- 
duces a complete picture 
proves the gallbladder is func- 
tioning normally. 

But more important is the fact 
that TELEPAQUE, unlike 
other contrast agents, does 
not passively fill a diseased 
gallbladder. Thusthe absence 
of visualization can be of 
great significance suggesting 
disease. With TELEPAQUE it 
is possible to detect those 
patients with cholecystitis 
who do not have stones. This 
indication of pathology, that 
TELEPAQUE provides adds to 
its reliability for diagnosis. 


Use of TELEPAQUE in a series 
of 1,207 cholecystographic 
examinations resulted in 
98.396 diagnostic accuracy.* 
TELEPAQUE has been used in 
more than 33,000,000 
patients...an unparalleled 
record of tolerance. 


Contraindications: Contraindicated in ad- 
vanced hepatorenal disease or severe impair- 
ment of renal function, severe gastrointestinal 
disorders that prevent absorption, and in pa- 
tients sensitive to iodine compounds. 


Precau?ons: Severe, advanced liver disease 
may interfere with metabolism of Telepaque, 
thus increasing the excretory load on the kid- 
neys. Although renal difficulty has rarely been 
attributed to Telepaque, renal function should 
be assessed before cholecystography in 
severe, advanced liver disease, and renal out- 
put and hepatic function should be observed 
for a few days after the procedure. Patients 
with preexisting renal disease should not re- 
ceive high doses of cholecystographic media. 
Possible renal irritation in susceptible indi- 
viduals could result in reflex vascular spasm 
with partial or complete renal shutdown. Cau- 
tion is advised in patients with coronary dis- 
orders, especially those with recent symptoms 
of coronary artery disease. Blood pressure 
should be observed after administration of 
cholecystographic media to these patients. 
Elevation of protein-bound iodine for several 
months and false positive urine albumin tests 
(for three days) may occur after ingestion of 
iodine-containing cholecystographic media. 
Adverse Reactions: Most reactions are mild 
and transitory; serious side effects are very 
rare. Gastrointestinal effects (diarrhea, 
cramps, nausea, vomiting) are the most com- 
mon. Usually the diarrhea consists merely of 
a few loose stools, although in isolated cases 
it may be severe. A mild stinging sensation 
during urination may occur, and rarely, skin 
rash, urticaria, pruritus, and flushing. One 
case of thrombocytopenia has been reported 
in a patient with a history of conjunctival 
hemorrhages. Subjective complaints have 
been: dryness of throat, burning on swallow- 
ing, heartburn, sore throat, dizziness, and 
headache. 

Usual Dosage: 3 Gm. (6 tablets) at night after 
a light supper. 

Supplied: Tablets of 500 mg., envelopes of 
6 tablets, boxes of 5 and 25 envelopes; also 
bottles of 500. 


*Baker, H. L., Jr., and Hodgson, J. R. (Mayo Clinic and Mayo Foundation): Further studies on the 


accuracy of oral cholecystography, Radiology 74:239, Feb., 1960. 


T i © in oral cholecystography and cholangiography 
e epaq ue provides the accurate picture with excellent tolerance 


brand of iopanoic acid 


WINTHROP LABORATORIES 


(Winthrop) PIONEERS IN PRODUCTS FOR RADIOLOGIC DIAGNOSIS NEW YORK, N.Y. 10016 








Photographs of AECL's Auto- 
mated Cobalt 60 Teletherapy 
system in the University of 
Southern California Medical 
Center, Radiation Section. 


Photo of Control Area. From 
left to right, — Wedge Filter 
Bank, Punchcard Unit, Log- 
ging Typewriter and the Con- 
trol Console beneath which 
IS the patient monitoring T.V. 
screen. Electronic equipment 
and files are in the cabinets. 








‘THERAPY for the 





1 AUTOMATION 


AECL again leads with another "first"! — 


Installation of the new, automated Theratron 80 in the radiation therapy department 
of a leading U.S. Hospital. 


To the radiologist, automation is an important forward step in Cobalt 60 Teletherapy. 
It increases the treatment capacity of his clinic, utilizes the ability of his technicians 
to a greater degree and extends his own capabilities and talent. 


Full utilization of developments in computer science and related technology has en- 
abled AECL Research Teams to produce an automated Teletherapy System which con- 
| trols Cobalt 60 treatment parameters to a degree never before possible. 


AUTOMATION with AECL's THERATRON 80 provides: 


e Automatic setup of all mechanical movements from pre-recorded data — head, 
diaphragm, arms and couch. 


e Exact, punchcard recording for continuing treatments. 

e Accurate repeatability of linear settings to = 1/10 millimeter. 
e Accurate repeatability of rotational settings to += 1/10 degree. 
e Elimination of human errors in treatment programming. 

e Major reduction in setup time for repeat treatments. 

e Printout recording typewriter and punchcard unit in control area. 


e Readout consoles with 4 digit visual display of all movements located in control 
area and treatment room. 
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COMPACTUS 


MOBILE STORAGE SYSTEM 


provides more 
X-Ray film stora 
for you! 


We will show you how 
Compactus can increase 
the capacity of 

your storage space. 
Please send us 

a sketch of 

your floor plan. 





SCHICK X-RAY CO., INC: 


415 Green Bay Road * Wilmette, Ill. 60091 
Phone (312) 256-4700 
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17 Books Selected from the Thomas 
Catalog of Over 2150 Titles. . . 
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BRAIN TUMOR SCANNING WITH RADIOISO- 
TOPES edited by Louis Bakay. Assistant Editor, 
David M. Klein. Both of State Univ. of New York 
at Buffalo Medical School. (23 Contributors) "69, 
998 pp. (81% x 1014), 220 iL, 35 tables, $19.50 


ROENTGEN DIAGNOSIS OF RHEUMATOID 
ARTHRITIS by David L. Berens and Ru-kan Lin, 
both of Buffalo General Hosp. Foreword by L. Max- 
well Lockie. '69, 352 pp. (7 X 10), 350 iL, 20 tables, 
825.50 


MEDICAL RADIOGRAPHIC TECHNIC (3rd Ed., 
3rd Ptg.). Rewritten by William L. Bloom, T£, 
John L. Hollenbach, and James A. Morgan, all of 
the Technical Service X-Ray Dept., General Elec- 
tric Company, Milwaukee. ‘69, 368 pp. C X 10), 
510 iL, 7 tables, $11.00 


MUCOUS AND SALIVARY GLAND TUMORS by 
Sameer Rafla Demetrious, Winnipeg General Hosp., 
Manitoba, Canada. ';0, about 240 pp. 70 il, 80 
tables. 


PRINCIPLES OF RADIOGRAPHIC EXPOSURE 
AND PROCESSING (2nd Ed., 6th Ptg.) by Arthur 
Fuchs, Rochester, N.Y. '69, 304 pp. (7 x 10), 600 il., 
$11.50 


PULMONARY INVESTIGATION WITH RADIO- 
NUCLIDES: First Annual Nuclear Medicine Semi- 
nar compiled and edited by Albert J. Gilson and 
William M. Smoak, III, both of Univ. of Miami 
School of Medicine, Fla. (27 Contributors) "70, 
about 462 pp. (634 x 934), 197 iL, 12 tables. 


X-RAY APPEARANCES OF TUBERCULOSIS OF 
THE SPINE by A. R. Hodgson, Univ. of Hong 
Kong; W. Wong, Queen Mary Hosp., Hong Kong; 
and A. Yau, Univ. of Hong Kong. '69, 208 pp., 147 
il., 1 table, $15.50 


PNEUMOMYELOGRAPHY by Jan Jirout, Neuro- 
logic Clinic, Prague, Czechoslovakia. Translated 
and edited by John A. Goree, Duke Univ. School of 
Medicine, Durham, N.C. Foreword by Ernest H. 
Wood. '69, 292 pp. (634 x 934), 553 il., 28 tables, 
$18.00 


Diagnosis and Management of BLOWOUT FRAC- 
TURES OF THE ORBIT: With Clinical, Radio- 
logical and Surgical Aspects by Albert T. Milauskas, 
Univ. of Washington School of Medicine, Seattle. 
'69, 160 pp., 126 il., 5 tables, $8.50 


^| USE AND INTERPRETATION OF THE BRAIN 


E] 


| RADIONUCLIDE 


SCAN by Fred S. Mishkin and John Mealey, Jr., 
both of Indiana Univ. Medical Center, Indianapolis. 
'69, 208 pp., 158 il., 5 tables, $12.50 


A RADIOGRAPHIC STANDARD OF REFER- 
ENCE FOR THE GROWING KNEE by S. Idell 
Pyle, Case Western Reserve Univ., Cleveland, and 
Normand L. Hoerr. '69, 152 pp. (814 X 11), 110 il., 


$6.25 


THE LUNGS IN SYSTEMIC DISEASES ^y Eli H. 
Rubin and Stanley S. Siegelman, both of Albert 
Einstein College of Medicine, New York City. '69, 
334 pp. (7 x 10), 367 il. (7 in full color), 7 tables, 
$20.75 


THE FUNDAMENTALS OF X-RAY AND RA- 
DIUM PHYSICS (4th Ed., 6th Ptg.) by Joseph 
Selman, Univ. of Texas, Tyler. '69, 498 pp., 306 il., 
16 tables, 510.50 


ARTERIES AND VEINS OF THE HUMAN 
BRAIN by Roger B. Stephens and Donald L. Stil- 
well, both of Stanford Univ. School of Medicine, 
Calif. '69, 196 pp. (9 x 12), 61 il. (5 in full color), 
$21.00 


RECENT ADVANCES IN THE STUDY OF CE- 
REBRAL CIRCULATION: Transactions of a 
Round Table Discussion Sponsored by the VIII 
Symposium Neuroradiologicum, Paris, and by In- 
ternational Brain Research Organization (IBRO) 
edited by Juan M. Taveras, Herman Fischgold and 
Domenico Dilenge. (75 Contributors) 70, about 324 
pp. (7 x 10), 146 iL, 9 tables. 


APPLICATIONS IN NEU- 
ROLOGY AND NEUROSURGERY «edited by Yen 
Wang, Univ. of Pittsburgh School of Medicine, Pa. 
(15 Contributors) "70, about 384 pp. (7 x 10), 215 
il., 41 tables. 


THE LUNG AND PARANASAL SINUSES: The 
BEGINNINGS and PROGRESSION of DISEASE 
with the INFLUENCE of ALLERGY and INFEC- 
TION by William Walter Wasson, Co-founder and 
former Director, The Selmene Winter Foundation 
and the Child Research Council; Sam H. Sanders, 
Univ. of Tennessee College of Medicine, Memphis; 
and D. Eugene Cowen, Univ. of Colorado Medical 
Center, Denver. '69, 368 pp. (7 x 10), 454 il. (3 in 
full color), 6 tables, $23.50 


— —— — —— ———————— ————————X——————————————————————nsss 


"CHARLES C THOMAS e PUBLISHER 


XCVl 


301-327 East 
awrence Avenue 


SPRINGFIELD e ILLINOIS « 62705 





* 


3 


“What holds 800 fims lin a 
Self contained unit, takes up just 
: of floor space, grows as 
| you need it aep has adjustable 
dividers Ld , plastic label holders 
f=, sliding paneled doors 
and yet costs only pennies? 


WOLF FILE STAKS 


(of course!) 


File-Stak units are made of sturdy 20-gauge steel and finished 
in attractive hammertone enamel. Units are shipped ready for 
stacking with rigid bolts and lock nuts...they are easily secured 
one on top of another (no holes to drill, no clips to bend) and 
remain that way safely throughout the years. 


WOLF X-RAY CORPORATION 


NEW YORK * CHICAGO * LOS ANGELES * TORONTO £ 
-/ Executive Offices: 182-20 LIBERTY AVENUE, JAMAICA, NEW YORK 11412 
Affiliates: Wolf Dental Film Mount Corp. e Wolf Radiation Protection Corp. 
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< NET T TERES NEM. m ah - 


Hang up extra brightness. 
with a handsome built-in look. 


Picker's new easy-mount THINBRITE x-ray illuminator needs no costly *'installation"—you simply 
hang it up wherever’and whenever you need film-viewing capability. Comes in units with 1, 2, 3, or 4 
14^ x 17* viewing surfaces in an uninterrupted sweep of light. Once up, it lies so flat to the wall (the 
sleek sides project only 3-11: 716^) that à THINBRITE mount is hard to tell from an expensively built-in 
illuminator. 

THINBRITE gives you all this with the bonus of extra brightness, too: the more efficiently distrib- 
uted output of 4 quartet of fluorescent tubes (instead of the usual two or three) increases overall 

-brighitness Up to. 50%“ above cónventional levels. 

* Now to learn more about how simple it is to handsomely expe your. viewing facilities, call your 

local Picker representative or write the Picker Corporation. 


1275 Mamaroneck Avenue, White Plains; New York 10605, PICKE 7 





